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-m (sod) ■z&ifsiqxD^mttWvKm&zti, tfm<Dmm®.-tfi%m$tiT^ 

% [ 7 7-7ya-r ■< tl )\y ] ) ty—? ZJ^a — ^ — 3 > (Pharm. Research 
Commun.) % 19#, 287R (1987^) ] . £tz, W3Dr-ilBf (G-CSF) 

m yx^>7*u 3-;Mifijft£ftk*iTv^ ^7* /w;*^ 

^7 h'J- (J. Biochem.) s 1154£> 814M (199430 ] 0 ^©ffefcfc, 7X^7 

*7— ■ tf> 7>*^7— -B* 7r;*y>r7^- ^ ^ 'J * — fe*^®£Sr£tt 

# U ^7°^ ijxfl/>yij 3— ;WifirP*©^J ^Gillian E. Francis?, tic 

( Pharmaceutical Biotechnology) ^ 3^ ^^KUf-f- 7Df-f > 7 

y— V->a— J- 4 il)\/X VB (Stability of Protein Pharmaceuticals, PartB) N 

235M (1992^) \ 7* 1/7" A 7*1/ 7 s -i-3-^ (Plenum Press, New York) ] 0 

bnzmmtbT a, M&&&#n& zzt i&to®m. 3m, 208m ( 1998^ ) ] s 

— ^- ZI^jl^:^ 1 " — i/ a > X (Biochemical and Biophysical Research 
Communications, B.B.R.C.) s 122# s 845g ( 198430 ] ^ #1 £ tlT V> 5 0 

i^So T;i/dri/>7*u □-;i/0*5S{c*;i/^>^©W:x^x;i/> tu^* 

3 >y h ^ ^ x V U - (Bioconjugate Chem.) N 6#, 150M (199530 ] 0 

gUM$JRto&* U V y 7 U 3 -Mm<DM tLXit, >&£tsa^ 

(Growth Hormone-releasing Factor) ©#;i/*"3- % >^3$ £ 7 ;i/ P -f *>><2>7^— 
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UU"— f" (J. Peptide Res.) , 49f N 527M (199730 ] N -i > # - D -i * >-2©N 
( BIO/TECHNOLOGY) s 343M (1990^) ] ^1$% t>tlT^ £ o 

ifMJJ: iti^ $ms<Js mmm, mmu &nm. mm, 

/mj_a#J n n-*sa>Ms V-*>h#L K*7Ms rt> V <7ff3?#*D £>ftT 

fifcSH^ (Epidermal Growth Factor; EGF) £ £ t>*SOD£ £ 3 ^©*&$> [M-f # 
D^*;i/ T>K 7 7-VS/a-r-(M 7l/£> (Biological & 
Pharmaceutical Bulletin) „ 16 (ll) £ % 1146M (1993^) ] ififtl £ flX ^ So 

mmirzzt&m.frbtiT^Zo w*>, nm^^> nm^^ 

-VhP^— (Dermatology) N 184 (l) # s 40M (199230 > 7 9 $ tfDDj? 
* (ActaVirologica) „ 39 (3) # N 125M (1995^) ] „ filfil^-f >7— 7xD> 

lz&%miMfe& 14 >*-j-i/ai-)l' *7 W-iijl 77- 

■?nui/— s •fevb — h D 5?— (International Journal of Clinical 

Pharmacology, Therapy& Toxicology) , 19 (10) 450K (198130 ] ^f#£n£> 

*D>JR*0tt»«|OflJffl*K*6nTV>* [^§1^9-255555, B*BB^£*t 
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gj£ N 99%. 571M (1995^) ] „ 

z ft <b <D%m%&'e&mm&tiL^(Dm&(oito&&& ^> » t ^^HESbx^e 

tt#*t£f£ft££h£Jiaib£o 

SrStttf U ^7*?- YW*K1ti5M* Z$k%M*&mt % z t fc* So 
*^D^#ttfilB©S^^^-r5fc»t:, >*-7xD>{cft3l£ft3£3I 

£fcs ±8B©fc^ftfc^;*ftfc£&?£tttf U^*- Kfc^rtsfS 

* w t mm $ ft ^arst* * u ^ r*- k (D&m t n f s <, 
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fl&V^&Stf U H - *?* <fc 1^0 09* 7>Xrt5¥1— -fe" (Asparaginase) s 

£01/* 5. ±— & (Glutaminase) s 7)]/^±—\£ (Arginase) N «7 U £— If (Uricase) x 
*->>1— ;fr*-!7M Hr^A^- tf ( Superoxide Dismutase) „ 7H7xiJ> 

(Lactoferin) N ^ M/7h^7"- 4f (Streptokinase) „ 7°^7^> (Plasmin) N 
7r;^>r7^7--K (Adenosine Deaminase) „ -i > * — D -i * >1~18 

(Interleukin 1~18) \ 0^-7iD>-« (interferon- a ) s -f — 7xP 
>-/? (Interferon-/?) „ 0^-7iD>-y ( Interferon - y ) N -f># — 7 
xD>-w ( Interferon -oj) > ^>^-7iD>-r ( Interferon - X ) s W&M 
U D n— MWR^ (Granulocyte-Colony Stimulating Factor) » lUXD^if> 

(erythropoietin) s B^^5EH? (Tumor Necrosis Factor) ^ jfo/MRifiDia-? 

(Thrombopoietin) N ^D-Vifil (Klotho) N l/7f> (Leptin) , WMMU 
M5iH^l~19 (Fibroblast Growth Factor 1~ 19) x h**-f> (Midkine) s 

h ~> (Calcitonin) N &£j$fiH-? (Epidermal Growth Factor) % If 
> (Glucagon) „ ^ > * U i/tBfifcfiH-? 1 (Insulin-like Growth Factor l) N XT.'r 
t^i-y^Dr'fyl (Osteogenic Protein l) N MMfltE^ (Stem Cell 
Factor) N 7 X U > (Amylin) N n^^-i D -f r r sfc;i/ ; E> (Parathyroid Hormone) N 
7^7>^ ./--if (Plasminogen Activator) N ifll^F*3^ WfiioSH^ 

(Vascular Endothelial Growth Factor) M'M&.t&ffl.M.fBT'M (Transforming Growth 
Factor) N #)\,i3 zi >^7°?- Kit (Glucagon Like Peptide) N ± h U 7 kWk'** 
73- h*^ (Natriuretic Peptide) N 7*7^^7— -7*> (Plasminogen) > 7 

(Angiopoietin) „ 7>i/*7>$ ( Angiostatin) > x> K7n£^-> 
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(Endostatin) N BfflV&&&fR : 3r (Hepatocyte Growth Factor) % jrtft& b < 1±?<D 

ci n t> <d £sr£t£ * ■; ^ 7-^ h* (± »fti^^7> m m r a # & t t# <? n 

ft^f!^ Cfi U fc« Ufc 4> ©£ffl ^ & z t & T- # 3 o 
-^>;7-Ptfu>7"U3 -;i/#fii§r L < li ^ ©f£#£M£© u :p;u* u > 7" 

u>?v? -)im t Lzi±mmm<Dffife<D & <o, 2 *&i±© * tvi,* i/ > y u 

~ 1,000,000© -fo CD # iff £ U<^ ¥J§^M#500~1000,OOOc7) D£?g; UV^o 

4<U7 ? ;^^^>^';□-;^^(ir15Igc7)^,c7)^fflv^§^: t$>z%%> u 
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Ttis Samuel Zalipsky©^ [>W * D yVi-V— h h U - (Bioconjugate 

Chem.) \ 6m, 150M (1995^) ] 3|fC^£ £ fcfct* ftflip D £7?&£ffl 

*U :p;u*i/>^U3-;i/$t££JIM&tf U^t*?- ^©Sjfrfcts 'J7';^:*- 
pH&4~10##g; U^o 

* u >y y 3-;i/$tTMb^i$fc0ifii£ft&£3l7£&tf 'J ^7*f- h* #1^* »; i7 

f-Fvm&z^tzbcD'z&zztommi*, n&ftm. mm^&m (nmr) & 

>T> (PTH) T-^y^^MHPLC^-r^^^^CctDfTdCh^T-^-So 

D --flJ^E^ (G-CSF) \ Hj^D*JfX ^>^-7xP> x 
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§ d i: t> T- 1 § o 

y^7*^ h\ wooo/23ii4fciBtt©jpyx^-i/>^y ?-)i-cmm£titz£.mm& 

^'J^7'^h\ #3lBg62-503171 N WO87/00056, US4766106 N US4917888& L < & 
US4863727 |3«© * 'J xf 1/ > ^ »J 3 — £ ti ^S^t4 >J * h\ 

¥6-192300 L < i±EP593868Al£I3^©# 'J V V V U D -^T* 

y i/ > ? y 3 -;i>jg#«g£- u fr^arste* y k *© 

(R'-M n -X 1 ) 2 L(X 2 -X 3 -R 2 ) q (I) 

OCH 2 CH 2 , OCH 2 CH 2 CH 2 , OCH(CH 3 )CH 2 , (OCH 2 CH 2 ) r -(OCH 2 CH 2 CH 2 ) s r 
qfc*l~3©Si»£aU 
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X'ttlfg^ C\ S, 7Vl/*l/X 0(CH 2 ), a tattl-8CD»|R*ai-) > (CH 2 ), b O 

(5$*K tb(iluf3taJ:|5j«T-$)S) x NR 3 (5£cK R 3 (i7K^^tfe«{g^T;i/^ 
^ R 4 -NH-C(=0)-R 5 [5£eK R 4 &*£-£\ T;U*l/>t;fc&0(CH 2 ),c (S 

*s tcttHulBta^l^l^-efe^) R s fc*l&£\ r;u*i/>g;£&OR Sa (j£4»n 

R Sa (i^t fctt7\H/*U >£*f ) fc&f] x R 6 -C(=0)-NH-R 7 [^* s R 6 fc**§£\ 
7Vl/*l/>£fciiR 6 '0 (iS** R 6a (itul3R 5a i:lsI*T'$.?.) SiU R 7 fc**g£x 7 
;b^U>^fc(i(CH 2 ),dO (ifcfk tdtt|fff3tafclRl«n?**) £*-f] s R 8 -C(=0)-0 
(^*s R 8 iitul3R Sa i:|5l«tfe?») ££fcfcO-C(=0)-R 9 (^ck R 9 fiiiuf3R 5a h|5jlS 

x 2 fcfcifr£-£, o^fe{i(CH 2 ) te o (^ffs te(iif|Btai:ll|^T-feS) ^iL, 

X 3 &m&%tz&7)l*ls>*mL, 2OCDR 1 -M n -X 1 *5«ttJfl-C»-3'0©X 2 -X 3 -R 2 (i^ 

5S (i) ££^Ts q ^iT*$>§^^^ , ;^;i/^i/>^U3-ji/M^$ft b<, 

£ £ n#10~100,000T* & 0 > r£ «t tfs& £ V fcra:fc £ £>*sa# |^| — ttz&MK^T, 
1~100,OOOT*& Zfr&m* VT)V*]/>tn)U b V>o 

ffi»7;i/*;k -tv^t^-k -fv^j'Tt- K ^-dr^>7^;i/ N i&mrfr 

*;i"f 5. K**S/*;i;*-;k << U;i/3b;b^?-;K Stfefcb<8:#8tfc© 
-jl/tf^X hU^K ii7;i/A/'fM^i'*;i/« v ggl*>b<tt^g 
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£tzs it (I) tC&^Tfci\ L#it(II) 
[it<K R ,0 (i(CH 2 ) u (^*, uiZl~10(D&$kZmt) £fc&CH=CH-(CH 2 ) ua (it 

r u s R l2 ^5cJ:t>•R ,3 (±[5I-^fe{±^^^T^ 7mm?s e&&b<(±#g 

ft©fii7;i/Jr;K {fifths *5<\ 7^ A >>7y|fcii*;^ 
w&o N s, CH 2 ^fcttNR 14 (iSfK R 14 «i7k^Ji^*fe{ifg^7';i/^;i/$^-r) * 

U r;i/^r 1/ > ^ 'J £ b^o 

mtK 5t(ix) 

(Ri"-(Mx)„ x -Xi") m xLx(X2x-X3"-R2-) q x (Ix) 
Mx&OCH 2 CH 2n OCH 2 CH 2 CH 2 , OCH(CH 3 )CH 2 ^ (OCH 2 CH 2 )„,-(OCH 2 CH 2 CH 2 ) sx (it 
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(OCH 2 CH 2 ) rax -[OCH(CH 3 )CH 2 ] sax (^"K raxfei^saxtt^tl-etlBUlBrx^ kXfsxt 
|p]«T*fc£) ^SU 

nxttffiftOjECDSggfcfc^U mxfct3J2Jl±©3£#*£U qx&l~3©^$g| U 

r 2x &* y^r?- HtfoT^ y^ffl"Jil> n*«7'^ /a*fcttc*Jfi}*;u^*5/;i/ 

X u tt^-&s CX S N T;i/drl/>> (OCH 2 ) tax (^4»s tax£l~86Dg«££TK (CH 2 ) lbx O 
(5S*r\ tbxttHu!3tax£|!UfiT-&£) > NR 3x (ifc*k R 3, li*$^JfeliIIS7 
fr^frZ&t) s R 4x -NH-C(=0)-R 5x [5$«K R 4x l£ig£\ T)l*U>£tz\tO (CH 2 ) 
lcx (iS>K tcx{±BuiataxfcPI«-efcS) R 5x im&, 7Jl*U>£tzteOR 5ax 

R Sax (i^^fcttT;i/^L/>^^-r) fcltr], R 6x -C(=0)-NH-R 7x [;&4\ 

R 7x tt?i&£\ T;i/^i/>^fcli(CH 2 ),dxO tdxt±luf3taxi:|q|«"Tf*«) 
f] % R 8x -q=0)-o R 8x (ififBR Sax <blBia-rfeS) £fc&0-C(=0)-R 9x 

+s R 9x &iitif3R 5ax ^lEU«fc3) £HU 

X 2x fctM£\ Otfe(i(CH 2 ), ex O (i^ifs text* HUlStaxi: |^J ^T<g>3) 

x 3x «is^ s it it t)u * v > * m U 

3oJ^±©R lx -(Mx) nx -X lx {i^n^ti[5l--T:*)S^oT ^ J: < s X 2x -X 3x -R 2x # 2 

nx# 10- 100.000T" 5 ^ rx * £ t>*sx& & t>* £ rax*' £ t>*sax# 0-$fcttSfi:ot\ 
l~100,000T:$)2>frti&mXi)7)l*\syyV U— ;i^#*F* LV>o 
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^(ix)t^^Ts l x # h v^>7>^7j<fiijg^4fflw±£i&^;tSs is*xm&t> 
4 <i u± % fc ct tf y ;i/ 3 ft *> ?mm? 4 m w± * us* v * & £*p & a « 

fit Tn cfc V^(ix)tr mztiz * * M ti<b&®)(i)# J; lMb£ t)(ix) 
5$(i)©&»© £il fc: 43 v ^ X s t )i J; t>*fS^ 7 ji ti J 4 ;u© {&& 7 ;b 
Pt;K ^V7*D^K sec-7?-)W tert-^;i/ N 

^f-l/>s ^V>^l/>, sec-7?-l/> N tert-^U> x ^>f"l/>, 

^(I)iC;fc^T> M&OCH 2 CH 2n OCH 2 CH 2 CH 2n OCH(CH 3 )CH 2 > 
(OCH 2 CH2),-(OCH 2 CH 2 CH 2 )s (i£4k r*«fcVsi±H-*fcttg!&:-3tx ffifc©IE© 
M£Hf) ^ (i^CHzCHzVtOCHCCHa^HzJs, (it'K ra£ «fc tfsatt^ ft^ft 
HUfar*3J;rjsh[pI^T"$>^) (OCH 2 CH 2 ) r -(OCH 2 CH 2 CH 2 ) s (S^k r*5«kV 

stt^n-^tlirKilPHtfftS) ^fcii(OCH 2 CH 2 ) ra -[OCH(CH 3 )CH 2 ]sa (Stk ra& 
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L < &l-100,000f& ?), £ £> C# * U < J£l~l,000T'fc£o 

(C&^T, n&ffig©IE©g$t£llU *? t L < (il0~100,000T"fe , £ 
L> C U ^ t < & 100- 1,000T* & § o 

$Jl,000~l,000,000##i; L < , 5,000- 100,000#£ £, Ul^ M„# 

<0CH 2 CH 2 ) n -T-&£tfi§i, rah^?>^'Jx^i/>^';3-;i/m{iMw (M¥±Si 

#^PS) /Mn T*^^tl§^l:^^* s l.lWTO#^i!(©*)CD^ 
UK, ¥^#7-M30,ooowT^&*i«™©&©£m>££ tifin ZZ> 0 m 

Z.&s ¥±9#^fi#2,000, 5,000, 10,000, 12,000, 20,000^(0^7^ h+^^U 

(I) T-ll^tl^^ra^'J T)V*\/>7V3-)\/m®ftl-WL\&s 500-1,000,000 

(I) t£^T, qfci:l-3c7)^£gtU *?£L<fci:lT'&3o 
i$ (I) t£^T, L(i¥S^m©S«M^^t-S3~5^^qI^S 

Ms r^A fg^^;v*y ^;i/^-^r^s {SHR'T^i/fc^ >f;i/r ^ A {£ftr;m 
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)]/ * )v ij )i ) ^ -Y <fc m&B. t )V * )i # )i ) ^ 4 )]/ * * i/ Oi&tik 7 jv * )v % ft 

mtmwiTjiif-jitmm-c&Zo Ltitit mutt, ^>^u^v>m, ^> 

^^DA^>FW-JK 1,3,5- h >) A? )l -1,3,5- 
> h U*;i/^>^ (Kemp's triacid) N ^r±W. (Quinic acid) s ^7^^>^D^ 
It 2,4,10- b >)**y-7?^>?>s 4 Ji/ h~>>K ^*^(Shikimic acid) s 

Ms mmt^mm mm (199230 % -gm&f&i-v, /d^t^ ^ 

;l/-7°* -i > 7. (PROTECTIVE GROUPS IN 

ORGANIC SYNTHESIS) N ^2Hg, ^ 3 > 7> h* it>X -Y>U — 

^l/^^.y K (JOHN WILEY & SONS, INC.) (199130 ^] o 

183M (195830 > f:fcfctGE. McCaslandilE. Clide Horswill * 

— #7 T^U*> trKftJl VIM 5^ (Journal of American Chemical 
Society) , 76^, 2373M (195430 ] « r> T&l&tZ d t #T # 3 o 

tfcs ^Jxtt\ >S £^-fMbl^«S.Isodai;H. YamaguchitE>£& 

T>Y 77-Ti/a-r^;i/ X;i/^-> (Chem.Pharra. Bull.) > 28 
(8) # N 2337M (198030 ] K. Prasad tO. Repic©#& [rh7^Fn> 1/ 
^-X (Tetrahedron Letters) „ 25 (23) 2435M (198430 ] ^T*¥®#l?aJ^ 
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tu*4t¥£m, mmitmnm mi&, 19-23M (1992^) , w^^gi-v, % 

#] o 

/^•^>|, 7*;i/* S >m(D&MM, n*«7^I, c*i«*;i/ 

5j?^'>;us©v^-rn*fcs^tt*wrssi«s^^ti^ 0>j^«*^ turn* 
Ti—v, t^i^7-;K f£lsr;i/*y-r;i/^-^r^s -?w^h\ 77->w^ 
ii*l<«I^o{6a7;i/ndri/j3;i/^;^^>'s M&4> b 

Matit j^^^6~i4©, «?iJx.^7x-;i/ N ^7?-;k £7x-;k r> h 

15 



WO 03/000278 



PCT/JP02/06227 



&oTgm$U~3©, mitt. Tk^Ss fc^tf^X AD^^^If &tl4o 

AD^xt MB*: Is] ^ 

77 4 > jS-Vtr i/y^i/ X (PROTECTIVE GROUPS IN ORGANIC 

SYNTHESIS) N m2ifos V B y 74 U- 7*>h* 4>:3-*U4^ 
y K (JOHN WILEY & SONS, INC.) (1991^) 3£] T"ffi^U X^7>lt$"ij7 

;u * u > 7 y □ -;ni£ $ nc t T ■£ tz'& wmm, £ Mt&g £ £ d 

^^K^-B-fc^d, ckoTLt^g^J; Ox 2 ^feiix 3 $^L 

T iiu!SR 2 £ m A "T 3 £ t b X % 3 „ 
£ D ^Jx^T©M^T-«B^cD^;(I)T"^^ni»^M^»;^ 

Kjg&l :fbl^9(I)£:i3^TX 1 #*§-S\ o, 0(CH 2 ) ta , £fctt(CH 2 ), b O 

T-£61biirtl©M 
•fb£tJ(I)© 5 ^ X 1 ^^^ 0 N T;U^rl/>, 0(CH 2 ) ta (5$^ ta{i|f||3h|5l^ 
x £fc&(CH 2 ) lb O (jfctk tb(iHufBh|5l«T*fe.^) -CfeS<b^(ia)(i N 

®Wi/*;b^£W-f 3ft£tJ*^-r6) ft N ««S|-t-N,N-^^^;u^;bA^ 
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t* ^>^0jii^^t^ptfeM^t> i~3o^;i/©7K^b^- h y ? a> it 

7^;i/ (j^Ts £ft££3;£&Ttf yT;i/*u>7*y D-;i/|liAi:o-5) ©ad 

y>«& b<tt h^;Wb«l~3^/l/*§^Q;LT> -20~150°CT'll^^~10BF^ 

Stt#y^--;i/«a:'>^D^^^> h y*-;w ^>*^ ^3- 

7, v;i/trh-;i/> y*-7^ x y * y h-^crUJR©^^ £fcfcfcrfrJK® 

tt*yjb;i/*>&£»S©£*^&$* [B^b^lix HM^b^Nffi SMJKx 19 
~2i# (i992#) N a#] izm-oxm^M^m-^MTt-r^^inzx^xm^n 

(PROTECTIVE GROUPS IN ORGANIC SYNTHESIS) N %2WLs ¥s> V <i 'J — 
T>V V>X 4 >3-*HrS' K (JOHN WILEY & SONS, INC.) (1991*£) 

^ y T 7 ;!/^ 1/ > 7" y P -;ViA0A P y Wbtlfc £ V b iWWb^ttSamuel 
ZalipskyOl&JS [/Wt3> Vs.?— Y ^UF'J- (Bioconjugate Chem.) N 6 

lsoM (199530 ] «fcH**nfc#tt©*tSTa!jBt»je-r4i:k*«7?s 
-So ^t^ffl-rs^y r^^i/^^yn-^ACD/NP^wb^ctv i^>;i> 
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t h*D77>^©?i^^^^tif«tfciie®txi~30 ; e;u©7j<^b^ HJ 

m^omwxy^j FMzt&mvixv b^^m^m^Xs ^o-iso-ct-im 
~ 10 b ng£j& £ ^ x e mwn n % <, 

Wb-£tj«& [a*{b^£Si, ^^b^itffi, smjk. i9# (1992^) % %m 

<b^§Ss TkiMb^h U hiJxf;i/7^>, * 'J u>*$(DM%* 
J&S©«~K 7kM^fcDi~3^;^^(D7NDy>'fbh^;i/^*px.T, -20- 

i5o°c x-mm~&uMRj&z#zttTzmzztifi-czzo 

*Wb£«Jfcx R^AfSo R 2 £bTfc^ sH'JT;i/#l/>^U3-;HRA*fctt 

ft & u *-)mtif&-&i,x^2>'gm&zum lt£ ^ * u 
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U < Ji h $/;Mbti£#A U 2#©tf u t*;u* 1/ >^ >; L-fc 

ti«©'j>&< ^&-o&m$ir£#&«oTR 2 «&-t3o ^!J7mi/>^ 

l§£\ 'OS^K tert-7?-;K 7-b^k ^ > ^;i/;T^> * tert-7^;i/ 

'J^^l/MOK b u 7:n^;i/:>i)>>K hWW rh7tFDt7-;«lf 

2-(MJ^^;w>'J;i/)xf;K i/yj-^j )i s t 
n hD7x-;i/W.fctf fetiN *;i/^i/©®^ $?**\«/7Mr*-;K ^ 
;n^;b7*-fe7-;K ^^>^;i/T-b^-;K i,3-v;r*-»7--;i/^#&J:f ?>n5 [7 

P^7x^7 401/-77. -f> # — ^-y^ 5/>-feJ/ 7 (PROTECTIVE 
GROUPS IN ORGANIC SYNTHESIS) N i§2j{£s ^3> 7 1 j — 7*>K i7"> 
X <f >3-^l/^T7 b* (JOHN WILEY & SONS, INC.) (1991^) ] 0 

SfcH:«ttsKU b { y)im<DMi^mtLX^ Kemp's triacic^ 
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iTs£»(i)© 3 % , L* £ trtb£* fc*r fc fc Sm*R 2 £ ^ A L T f# £ ft 3 fbilrti ® 
ii^s 09*«WT0«$a#iSTMfc«»*fT 5 So 

KJftffil - 1 

lTs£&(Ia)© 5 % s R 2 # * ;U * * -> T" & -5 5$(Iaa) 
(R 1 -^-X I, ) I L(X , -X 3 -C0OH), ( Iaa) 

(5S*K X la i£$££\ C\ 7;U^l/>, 0(CH 2 ) ta , * fctt(CH 2 ),bO$^Lx R\ Ls 
R 2 # -h ;W \'^E 4 ;i/ X' $> £ iS(Iab) 
(R , -M„-X la ) 2 L(X 2 -X 3 -C0NH 2 ) q (lab) 

(ifcEk r\ L\ M> ik q N x la , x 2 &£7j-x 3 &*ft^ftM3^igT-;fc§) T*^ 
£ft<Mb-&tk 

R 2 i s> >7; T"&£iS(Iac) 
(R , -M B -X u ) 2 L(X , -X 3 -CN) q (lac) 
(5£(K R\ U M, n, q s X la , X 2 & £ t^fct^ft^ftitufBi: 3 ) T'll 

* ft S f b £ « fct 09 x. IS & T © <fc ? f S ^ £ # T- # 3 0 
<b£tl(Iaa), <b£#l(Iab):fc<fctfft£tJ(Iac)(i N U tf-;i/8£/§^Ts 09 

(iaj)*$trSjsfe»^**fett«liWb-&»** > ^b^f-i/>s h;i>x> N rh7 
b KD^v^ofcMS&S&fK M^M^fc(ii~20%©^*#STs i~30^ 
^Icdt^u;^ 7^u;i/T^ h\ u d- h -2o~i5o°ct* i m 
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h\ h;bx>, rt-7hh*D77>W^W«felil«U l~50 
3iM3&^S©«Ts l~50^;Uffi^CD«-/M3y>'fb^^xX^;i/h, -20~150°C 

— K p-- h d7zz;^dp*jm- K ^ 
-;i/^©^ttlb&J^ -20-ioo°CT'lB#P^~iOBf^ i SjE&^-y-TrS^'fbLs *©g^ 

M?k 7*;u # ;uiN£©M7k^ £ Rto £ h z t £ o t b <biir^(iaa) ZMmtz 

ttz. -fb^(iaa)(i, ^jx.Ks^'jA7-f Fmzm^xmm&iizft^Xs 

^b^ti(ia)© -5 *> r 2 #a d 7 >immr ;i/*;ut- fe § <b-£$)(iai)£M>g u tz'&s t 

fcfcJ^U l-so^uozkH-fb^ h u 7 a, M#iSs 7J<Mt" h y t> A, h u 
x^;u;r* >^©«&ig«©#£T> ^ti(iai)$in^s -20~i5o o CT'iB#p H i~ 

-fb-^t)(iaa)(i, ^Jx.«ifil3^^U^--;i/^^ b < ttStttf'J nv-f 
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y t < mm* y^-f k»©» d ©2ii©*sassftftAD 
y > s # y i/ > y y 3 -;i/£A£ & »*©A d y b < & r ^;Wb 

©fc£#*£tr££©*Afci\ HuiB^i^^t: b-rff^.d^As-c-tSo %)i#>m 

*««bfc»'&t(±s 3-;i^A|;fcf±^©AnywbtJfc 
b < at h *>;Hb»ftJitt# y b < imw* v/^j FitiAitt 

T-s ffift©ttft-c»SL $irrs 

®£i£& 1-2 
<b^t)(Ia)©9t>> R 2 #T^ /T*&£5$(Iad) 

(R 1 -M n -X u ) 2 L(X 2 -X 3 -NH z ) q (lad) 

R\ U M, n s q, X\ X 2 £ <fc tfX 3 }^ tl^tlSuIB £ |BjaT*& 3 ) 

^ns<b^tu±^ #>j;tra;i& i - i -e»6*isfl:^«(iac)fca[a&a7cjsi*f^ 
*©^Dy>gp^^ hi/;m"Ciitft*tifefl5-&4fefc5^*^a#ja©x^i/> 

S&fc^ SJgS l-lT^bfc©i:^»fcx fli£*(Iad)tt, 0g*tf<fb£«(laj) 

77>^©ll^gIl;gilfettlSLv i~50^;i/©7K^b± r 'J£A, mt 
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©*^>W 5. i?)it>— K p-~ hD7x-;i/^DD*;M— K 

£ 3 fc 46 £ #j m t s js « * u * - ; i/ M ^ cd < b £«d 1 1 flg m u ± © 7 s ; % tz at 

<b-£t)(Ia)©9*>, R^Vl/^f ' h*ffe^^(Iae) 



(i£tK r\ u nu n> q , x*\ x 2 *«tvx 3 ti j etL j e*iiirg3i:iRisi'Cfts) t-a 

$tl?)<b-&tI(i^^Jx.^±*OskarKellerf,©^^[^;^^5 : -* * 5. ti T7*(Helv. 
Chim.Acta) N 58^, 531M (1975^) ] % tz (iTimothy P. Kogan © # $s |»>-fe 
7-4*J>7 ZiXzL-fy — tyay (Synthetic Coramun.) „ 22# N 2417W (1992^) ] 

izm\ it^m dad) tN-yjvu^^tDi^-j^u^ k i: zmmfeMTkmi- 

<b^rt)(iae)tts mzimmmi-zmLtzfimzmt, &£>fri;#>L£7&/& 

^tl*fflv^T^^b^tI©at)©7Jc^Sfc^iA^/7 r >^^t^ur;^^ 
u>^u n-;u$fAg;fc&*©ADy & u< & b^;Mbt!£2fflmg$£ 




0 
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1-3 

(R'-M n -X la ) 2 L(X 2 -X 3 -C(=0)H) q (Iaf) 

(S+s R\ U M> n, q N X\ X 2 & «fc 7JX 3 tt^ tl^tllulB t M^X' & % ) XB. 
£ n S ft&t) &s 0iJ tf£t&& IX-mbtiZ fb^(ia)0 ^R 2 tltbFnJp>> 

^f^^ tSflj £tl(Iag) ft aiS 3&»ft#J Tf ttft f 4 i fc Tf » *l & • »ft #J 

mtf^^o <b^ti(iaa)ftHuiBi;|5l^{3ii^^il3f£^JT-ii^t-€)Ci: 
$ fcs 01* fiSSiag^ l ti3{b£rtKiaj)s <b^-t/(iai)S fc tt{b£-^(iai)4>© 

^^§jttot^ijffli-^^>K^u^-;uM^©fb^^iMpjfa±or;bxt h\ $ 
■S^ttr^t K0««#ft#AU £;ftft^Tgfb£&0a&©*K«t:fc 
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V 

mmwi 1 - 4 

(R , -M D -X la ) 2 L(X 2 -X 3 -C(=0)-Z 1 ) q (Iah) 

d y Wb t * ft -5 a d 7 > timfB^ n >f > IslttT- & a 0 

<b£-$J(Ia)©5 *>> R^^D^VlbffilTJ^^t^S^Iai) 
(R 1 -M n -X ,a ) 2 L(X 2 -X 3 -Z 2 ) q (Iai) 

U*. z 2 &;Npy WbMT;b*-;i/£giu R\ u m, n N q. x\ x 2 &£V 
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<b-^ti(iai)43 J: * O'&fil&tflfflttttx tufa i: IHIicD^ST-ffiioM^o & © £ 
Miiffi 1-6 

^b-&tKIa)©■5t)^ R 2 HVi^7t- bt-&£5£(Iak) 
(R'-V^WOP-M^), (Iak) 

ZtlZik&mts MZ-tt. ^bAtJ(Iad)^ h;i/x> % rt>7kFD77X Eft* 

^ 1/ > $ © & ^ * * v y t tz iti&it * * v »; jv t o~ iso 6 c t- i~24i$ h 

r 

<b^rti(ia)0 ? *k R 2 #-r v r ^- h T-fe ^><b^(ia P )(i^^ 7 xoftto 
H»tt 1-7 

to-&«j(ia)©-5fcs R 2 #*^>WS gtft*>b<fc*lF-gft 

;W 5. Ktf^>#;i/#-;i/"t*fc<&iS(Ial) 
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(R'-H,-X ,, ) 2 L(X 2 -X 3 -R ,a ) q (Ial) 

U^k r 2 *\±z $ K***>*;i/#-;w gtft*L<J±^atfe©7»;-;u 

#T"£&o <bl^l(Iaa)l^;i/t*f U N-t KP*5>*?>>W 5. b\ fi& 

*b<tt*lftot Kp*J/7»J-^ N-t Kn^rS/^W h UT^-Ji/tfctt 

i 3 c: 3o «fcDl¥L<fcju A.Fradct£> [^'Jy- 7>^> 

( Poly m. Bull.) s 4# N 205R (198150 ] N & Geckeler?> 'J V — 7* 

;i/^> (Polym. Bull.) N 69lM (197930 ] 3 # »J TJl* U > V U □ — 

•Jn-;KDN-t FD^->77i/>>f ^ Kx^T^KBffitfgSa^ffc^ DTf#3 z t 

::t\ g&fct< mm&(D7 v -)i**is*)i#-M±miitmm-(:&Zo 

<t 7> d -f dp £ ;u (c £ # 5 g&ffi i: BUT * 3 « 

1-8 

fb£^(ia)©-5*K R 2 *st^;i/X;i/*-;i/-e$>^^(iam) 
( R 1 -M n -X ,a ) 2 L ( X z -X 3 - S0 2 -CH=CH 2 ), ( lam ) 

(jS4k R\ U M N n, x\ X 2 ^ctt>*X 3 {i^n-?tiByIBi:(5l8^*^) 

^tlS-fb^ttx 0IJ£i£fb£tl(Iaj)£fflMTMargherita Morpurgo £ ®77& [M-f 
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3>i?a.f—h ^T^h'J- (Bioconjugate Chem.) N 363M (1996^) ] 

mmm 1 - 9 

(R'-M n -X U ) Z L(X 2 -X 3 -R 2b ) q (Ian) 

x\ x 2 j3J;rjx 3 (i^n^tiHuHBi:l5l^T'fe^) T-3!£ftMbi^Ms WxtiTaiia 

MironhMeir Wilchek(D7j?£ ^"3 yV JLf— h 4" ^ * h >j — (Bioconjugate 
Chem.) N 4# s 568M (1993$) ] »DT^ R 2 *(«*tt*T?»*fll^» (iaj) £ 
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mmm2 x^s-c^Mb^ti 

m mms im (1992*10 % sfttt*iE©*ttJK>j/\5-f 

d y >M>$ L < tt h *>;Wb« JStt* U f-tf-;i/JS i:£Jft$ « £ £ £ {3 J: -a t 

Samuel Zalipsky£ (C «fc o T I; t #> £ ftfc73 & [;Ut3>yay-h 
'J - (BioconjugateChem.) N 6#, 150K (199530 ] T"HMT'§§o 

2 - 1 

* *> * )\y ;U :* * * fc fe L < l£# 7" U -Jl* * is jb )V tf- )V * 

iS 1 - 1 1 - 9 CBB«*ftfc£i**ffl#'&fettT»S£ i:tf-e§5o 

5 ^ X*#NR 3 (S+n R 3 (±i)IB^ |Bl«T»fe 4 ) 3<fb'&tl(Ic)tt N 
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ztiz&^xmzztwxtZo 

£ & fls£«J(Ic)t± N >Mt 1) T)]/^\y l/PVu -;Hg|A© 7> 

Tfrzi-)]/*M4h\sXH^%>ztbX%%o 
Mi££3 - 1 

i07'j-M*i/*;^-Jk h u TV 'j;i/^-#^>*;u^-;i/> 

* ;i/ ^ - 2/ * fc ttfllSl * b < tt^ltft© 7'J-W+>>*;i/^W 
^S/TfftSfli^ttttx fb^(lc)£$!£jg&3K:ftoTi^bfcgL 1 - 1 ~ 
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m%k& 4 : X ! # R 4 -NH-C(=0)-R 5 £ fz {iR 6 -C(=0)-NH-R 7 T" & 

fb£»(i)© -5 X^R'-NH-C^CO-R 5 (5$* N R 4 %£VR 5 &Zh?timtZtffl 
Utr&S) T"^§^#3(Ida)tt N mz.&*/?n^*y> h 'J ^Kemp's 

b* ftifc (1985^) , N,N-i;^iP^A7^ b\ 

N-b h*D3rt/^^7i/>-l' ' r\ N-hFD*i/7^JH^ b\ N-b r*D* 

D^^r^>;i/*;v^^-r 5. b\ b U tV—;]/-!-^;!/**^ b 'J bn >; >>v* 
;i/ * v > ^ u n -jim a© 7 5 y mmfa x. r sjss * a c ^ t «t o t?# 3 z 

tft52 #8*#i&£! * 'Jifi/>i"J3 * H^fiJS fc^fcfijfctt £ ft 5 

££&-£££o Hffl^s *;i/^>K©«SI*©#A^I5[fii«*0|iSi5fefc:iiiim 

ft£tl(I)©9*>> XW-C(=0)-NH-R 7 (5$4u R 6 ^J:T>*R 7 «^n^niu 
f3hP]fiT*&3) T-&3-fb£$J(idb)fcju BugBxgfcttaifc^ WJ7^>ii: 
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^^-^•i/^^^ — ;i/^"^r^T*$>5'fb'n#/{iN ftl^(Ida) £ (±<b^tJ(Idb)^ 

a4tfoTMim Mit& i - 1 i - 9 izimzntzTimzmfr 

5 : X , *5R 8 -C(=0)-0^ fc&0-C(=0)-R 9 T- & -Mb 1^3 
o-q=0)-R 9 (^4>s R 9 liHuIBJ:PI«T$)^) T*&Mbiii-tl(ie)&, Mz.\t*V7)l 

X h\ iM?-;i/;*;i/*^> h\ r-feh^hu;i/, try^x m^*3-\s >m<Dm 
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SHtfc 5 - 1 

h\ ;Nny><fbft;i/**-;k >^ny WbfM:p;i/*->>w 

dr^T'$)S^t/{is 4bl§rtl(Ie)£l^&5 iZ®L-oT£f&Ltz'&. S^}£ 1 - 1 ~ 
§^jil&6 : X 1 ^R 6a -0-C(=0)-NHSfc(±R 4 -NH-C(=0)-OT-fe^^b-^tl 

<b£-t>(i)©?^ x^r^-o-c^co-nh (^ck R^itmmtmmx'^^) T*&£ 
<b^ti(ifa)(i, #J x. TOT© ct acuiitJih^lSo 

'J 7;i/*U>^'j3-;i/gA©*-^- pR^tti** Talia Miron£>©#& 
[M-f ^-3 >i/n.f — h >T^* r >J — (BioconjugateChera.) N 4#, 568M (1993 

zztftZ'%%0 
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flj£^(ifb)fcj\ mfi it * -5 tc UTiOit" 3 £ £ #T- * * • 

«l(I£a)* fc ttfc#BJ(Ifb)& Sftft * C T * 3 • 



flj£t>(if)© -5 *k R 2 ^*;u^^i>s *;w^>f;K j/?;, tsa 

* i, * )i * - )\,* * i/ g tz fcfcggl * u < fcfc#gSl© T 'J -lb* * i/ * 
R'-Mn-x 1 * Lfc L T l**Hb*« * Bill U R* © fi J6 T f&B H - * fc tt 

II ft £ R'-M^X 1 ^rLtl^-n Its 2#it©ft£rtJ »t§i hfefl^o^Jid 

H © «k 5 {3 LTf# & tutl*®^* ituIB t m- £ tz &m ft S * U 1/ 
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£ m% b tz E#©KJfc fcftr £ i: * "T £ ft ^ It ft ft t ft u M ft ft 
£tt£**rftJ:3fc»»LTfeJ:^. mfcJU *iS, 7*>\ 

1 f;i^L;fc#&TX 1 #Ot:&ftl;£$Ifb^^£STIXf# Ln ^V^Seia^ 4 (3 
^ L fc £&T*2# i CD D 7" ;U * 1/ > ^ U 33 * X 1 # R 4 -NH-C(=0)-R 5 ft ft 

<fc -5 fcfijft^*4 Z £ #T % ft o W±© «fc 9 (riiii^ 1 - 6 ©*|£fo#-e2o©st< 
U v > ^ U 3 # PI- * tz \±m ft ft S^tt^t? uz m& L fc2*gHbiir 
t)£f#ft;r t#T*£fto £££s teffliTfttf l> r;i/^i/>^Up-;natii*Bi: 

2*i©4H i «#liftoT^Tfc «t <> &*<D*VT)l*U>>n)-=l-)m*UZ 
*g^-H:ftSJ«i-eSftft¥J9^fi©# , J7 , ;i/^l/>^U 3-;MH£$fflTftC: 

w±©£t&» (H*.tf»atisi©«^ ifflmw±©*»») *»u mo^mm 

*©&x &S*£ltife1-ft<i^&Wfr£&fto 

it ib&mm~c ±13101® t m u t f# ft - 1 #t* » ft . 

ft&\ ftfcfcjfc^fcfc*^ SJii&l~6©&X*§C£^T> JK**CfljMfttf 
U T;i/^rl/>^U ZJ— ;i/JSI*TUflR0*©£ffl^ft £ J:l)fl ft#x Samuel 
Zalipsky [ ; W # 3 > S> a. ^— h ^Uh'J- (Bioconjugate Chem.) N fr^ 150 

M (1995^) ] )z£^T£btobti1t&m(Dl5&&£&r>T&m£9k3ktZZ.£ 
DKiK ^V70tM n-T^K 'f V7f;K sec-7^;K tert-T^K 

;k ^r^k ;t7?-;u^£&^-f ft» 7;^i/>tt> 
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7^l/>s -fV^fl/^ sec-T^l/X tert-T^l/Vs ^>^b> s 

*C(Ix)££^Ts Mx&OCH 2 CH 2n OCH 2 CH 2 CH 2 s OCH(CH 3 )CH 2n 
(OCH 2 CH 2 ) ra -(OCH 2 CH 2 CH 2 ) sx (it^ rx& £ Vsxfc*l^-$ o X, ffi&CDIE 

(D&WL^Ut) ^ (i(OCH 2 CH 2 ) rax -[OCH(CH 3 )CH 2 ] sax (jC^s rax* &Xfszxi±%tl 

ztimzTxS&mxbmm-z&z) ^su (och 2 ch 2 moch 2 ch 2 ch 2 ) sx 

rx£ J: I>*sx(i * tl^ftiit IB hiitfeS) £ & (iCOCHzCH^^-tOCHCCHa)^,]^, 
tffcrax* .fctfsaxtiU Jftb< i±l~100,000T'& ^ b < (il-l,000T 

$ blZftt b < lil00~l,000T*fe^o 

^(ix) (c * v % t Mtp * ti 5 x * u * i/ > ^ n -jv mm* u ±.m& t , 

fc#ttss# >; 1/ > ^ u 3 -;v^s (Mx) nx -eH;* tis * 'J7MI/>^jd 
-;i/g|5#cD¥:£)#^M{is j^i,ooo~i,ooo,ooo#$? * t < s 5,ooo~ioo,ooo#£ £ 
fc*?*b^o (Mx) nx ^-(ocH 2 CH 2 ) nx --e$>^Jl^ I*fi:*s^'Jxf u>^ij3 

-JUttMw /Mn (tfc-TOfl-^fi) 

l^^ttfflSo #lx.fcfs TO^?* #2,000^ 5,000s 10,000s 12,000 N 20,000 

it(Ix)fc£^Ts qxttl~3©jgft£^U b< &lt*$>3o 

5$(Ix)££^Ts mxfcfc3t}l±(Z>ifgc£&U $? t b < te3~~4X- & 3 . 

^(ix)T-«^tiS^te^^ij r;i/*i/>^'J s-^JSofl^att, 500~ 

1,000,000(0 l&BflfcfcSCliltfS^b^o 
iS(lx)£:fc^Ts Lxtt4Jjt±#tt#iirf6fcg-T?&tK Lx±cDg^Si:bTs tK^ 
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i/7; £&&*;i/^;i/^£WLTOT&<fc^o i&mr ji* frisk vi&m 

i 

ffiSfc r ;i/ ^ * * ;u * - ;i/ s ffiUS 7 )v * ji t> ;u x * J fr & «fc if ft ;i/ 

tors y««*u m^Ks&stz&cMffiXfrtf^isfr&bELfo&zG-rz 

— ;K ^>^xiJX'J r— ;W hU^>> (Tricine, N-[Tris (hydroxymethyl) 
methyl]glycine) N J J i/ h— ;U N 3— ;14£ N 3, 4,5- h D h h*D^^>V^ y 
?7i/y K (3,4,5-Trihydroxybenzoic acid, Gallic acicjl N 2, 4, 6- h U t K D ^ri/^< 
> S J4 V *7 7 i s v b\ 3,4,5- h'Jt K D ^^^>X7jVr t h\ (Quinic 
acid) „ (Shikimic acid) N h'J^ (t K D ^ * ?\M/ ) 7% 

0"J£: LTfc^ l,4,5,8-^-7^l/>x r7*;i/#>K % tD^ 'J YWLs ^X^L/> 
h 'J7^>^>^7tT-f y*?7t/y** 1,2,3,4-7* b?ti)lX>M, 0 
x>gg, y-*;t/***/?>*S >K«©ffi#*fc£*:feJ:t«ft&0iMMltt 

Lxh LT#?3; U^tLTkL h 'J *s > 3&»&**iH^ 4ffl^±»^£^ s > 
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-f X y ;i/ — XX -f > ^ — iJ—y? */>izi/X( PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS) x I&2J&. ^ 3 > 7 f 'J - X > K It > X * > 3 — 
^l/^fyF' (JOHN WILEY & SONS, INC.) (1991^) 3f] 0 

# N 183M (195830 x SfcfcfcG.E. McCasland^E. Clide Horswill 

— #X T^'J^V VIM 5r-f (Journal of American Chemical 

Society) „ iem, 2373M (1954^) ] ©#&^fcfto T^1"S Z 1 % 5 0 

^(ix)H*5 i^t N x lx £tf- b fc* U x;u* 1/ y X U 3 i:Lxi:©^l±aim 

fb^&|g x 3i&<b¥Slffi i§4JKs 19-23H (1992^) N Wtttel*I~V N 0 
j)S(Ix)tCfc^T x R 2x «*U^X^ F(f®7 5 N*S8X* y£*fct±C 

"T&fc^ ±§3S^t4%^-rsSi:bTtt x tf'J^X^ h*<t>© N U5>>* *>X 
m^>1 X;i/*5>K* x;i/*$>*©&i*l*U N^sgr^y*. c*«j"*;i/ 
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if 6*1*0 7n>fw+'>3!)M-;i/07D^wt iti±, urn 
>s ^7A ^-T-s ^ny>#£VH£,l6k7)i* 

— 7*7 4 > tf— #-U>£ 7 (PROTECTIVE GROUPS IN ORGANIC 

SYNTHESIS) s ^2)E > i?3> 7>PJ- 7>K ir>X -Y^-tfWx 
y K (JOHN WILEY & SONS, INC.) (199130 ^] TiSMB U X lx ^^UT^'J 
* 1/ > 7* D d £ Lx£ t T £tt * « & KlIftiBflL £ 5> £ fc 
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j: b£&bzmf8 t Lzb&^ 0 $biz*v7)],*i/><yv o-)im^x lx ^^Lr 
* it u x HuiBR 2x $ m a r § d t * t* § § o 

Sljg8 1 x : X u #|g^ O, T)l*U>, 0(CH 2 ),ax> £fcl£(CH 2 ), bx OT-fc£fb-& 

fb£^(ix)©5^ x lx #*g-£> o N o(CH 2 ) tax (iC<K taxttiiulBfc 

IrI^T*^ S ) s £ ft &(CH 2 ) tbx O tbxfcfc BUH3 i: W*1?ft £ ) "C h (lax) 

t U 5>>S<0aS&*&fc»«¥i;fcttS»"U 1-30* )l(D7m<t± r U £ A. tt 

£ft££g;h&Ttf Ur;u*i/>yy 3-;i/^Ax^5) ©ad 
7Wb«L<fcJ: b^;MbtJ£3^;i/J^±fln;LT. ^o-istrc-eiM-iOBF^ 

So 

LTtts ^^iiifUV^?^ >7" (ethylenediaminetetraacetic 
acid) \ 1,2,4,5-^ >9- h ? iJ)l^>M (1,2,4,5-benzenetetracarboxylic acid) x 
7 - tDlXZ-i/ K >m (7 - carboxyglutarac acid) & ilStlS V 
^>KIf0l^filS[a*ftf^l, HSMb3*§|j& f|4Ji£x 19~21# (1992 
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(PROTECTIVE GROUPS IN ORGANIC SYNTHESIS) N £g2)$u V 3 > 7^f 'J- 
T > K 1t>X >D — /Jn'U^t 1 «y h* (JOHN WILEY & SONS, INC.) (1991^) 

*>)7)l*U><7'V^ -)VMAx(D^ P^><btl^ctt>*h isMtmt Samuel 
Za]ipsky©|fjg [/t-f #3 Vyi^— l» ^ ^ h U — (Bioconjugate Chem.) N 6 

« LTtt#^ft#^#i§-T'&fttf (*f^L<{is Mw/Mn^l.lWT) 
f# £ ft 3*tS JW± © #«Si * U 7 )i * 1/ > 7 U 3 $ fct * © 

* * ©mj^ * a v>t±>f si- >ss«i^ d v h ^ 7 ^ -^mm z o t h y 7 7 * 

it\ fli^tl (lax) ©5*k R 2 #7Kg?»T&£<b£rtl (Iajx) 0V> < t> 

ft<5o 

1" S C t fc J: o T « i «J © 3$1 U ±© frt&M * U 7 Jl * U > 9 U 3 - 

Mt^ut^^o z(DWi&, 3*)\sm%u±<D# i )7)i*i<>yv3-)i 
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[B#fc^&«B* llftllls 19# (199230 , LTf#£> 

o#4T> TKKSlfc t)i^i/ffiio/\DyWb h *>;i/*io*.-c\ -20~i50°c 
*fctt#U h^;i/^tc^tfc^> y#- JIM, XV 4 K5R*fttt^U h 

BftALfcEtiafc*©***^-*- *A\ &3^ii^ttfeg©'J>&< tb—3*'& 
^&mt62£©fcg£fcLTt±*K£©»^ tert-^;K r-te^K 
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f->;K rh^tFot^zM^ij 1 ?,^ 7** 7 ;><f-;w xfJk 

-frmttMhn, tDl^^ri/(Dm^, tf-Jl, tert-7>;K 

9-7;i/;?n^;M^;W p< F^iK^^iK 2,2,24 ^odi^K 2-( h 

i^^uT'-fe^-;^ ^xf^7t^-;i/, v^o^^r-bp 

l,3-^**i^;i/^#i&(;F £>*l3 [7Df^r^ 7* 7";i/-77 -Y > * 
— #-y7 ^>-fe^>7 (PROTECTIVE GROUPS IN ORGANIC SYNTHESIS) N 
g§2Ji£, V3> — 7*>b* i^>X -< l/n—i^X/^^ y Y (JOHN 

WILEY & SONS, INC.) (1991*P) ] 0 

-f y 7TS/«y hMJ-;i/^^fett^tL^©yN7^r b\ h S/;Wbti^# &f:f ti£ 0 

iMlx-l 

ft^tJ(Iax)CD 9 *k R 2x #*^**^>-t:fc£5£ (Iaax) 

(R lx -(Mx)„x-Xi« x )mxLx(X2x-X3''-COOH) q x (Iaax) 

(ifK X lax ii^^ O, 7*;i^l/>, 0(CH 2 ) laxs £fc&(CH 2 ) tbjl O£|IU R\ 
Lx^ Mx^ nx, mxs qx, X 2x £ J; t>*X 3x (i^ tl^tlfulB il Ir!^T*& S ) T'&ZtlZit 
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R 2x #£;W^-f JlZ'&Ztf, (Iabx) 
(RiKMx)nx-Xi«*) mx Lx(X2*-X 3 *-CONH 2 ) q x ( Iabx) 

(5$<K R»\ Lx s Mx, nx, mx N qx, Xi«\ X2« *5 «fc V X&* liZtl^tlmtZt P 

R^i/?;^*^^ (Iacx) 

(Rix-(Mx)nx-Xi«) mx Lx(X2"-X3"-CN) qx (Iacx) 

R'\ Lx N Mx N nx, rax, qx, X la \ X 2x £ £ VX 3 **** tl^tlfu IB £ m^X' 

fb^» (Iaax) , (Iabx) £ <fc iMb^ (iacx) fcfc, # ■> ^ 

T> ^J;traM&lx«^Tf#^ftMb^3 (lax) ©?*>, R 2x i:bT7K^ffl^ 
GtZitG®) (Iajx) *^«rfi*&fi^»*&tt»«fl3^»**s i^b^ux h 

T, 1-30^;!/^^©^^ u;Hk 7*7 'J;i/7^ h\ 7^9nr -20 
~ 150°CT 1 S HSiS £ -&T f# S £ i: #T £ * o J£* J: 1 1 fc*> *Kfb * 

U ->A,7XK<b± h U C'AsTk^b^ h U *At|#&tf t)nSotfcx'fb^(laax) 
ii, 09£tfKtt& 1 xTH6*l5M (Iajx) ft£trKJfofi£»*fcttlMMb£' 

ft*i7jc«N,N-i;^f;i/*;i/A7^ h\ ^ji^jv^i/ h\ h;i^>> 

an*^«PLT»*c:i:*T** 8 £ £1^ fb£t> (iaax) li> ft 
itKSlg&l x"T*f#e>ft«-fbfcto (Iajx) SN,N-^^f;i/^A75 

U i~50^;b©7j<^b^ h u ^a, zfcKfb*- h U -7^ h Ux^r 

^ >^©7i^^^©^STx 1-50^©* 7 *>W $ S> K P- 
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-20~lOOWll$B~lOBfflSJ&£*TiStt{bU ^©&> y-T^B§$^ 

tfes Sl£$i x-embhZib&Va (iajx) &Sui3ieU*i0^X#£Tx ft*3A 
«^;u^;i/^©M7ict/i:S/i&^-&Si fcc«t oT*ft-&#» (iaax) 

gifcx (Iaax) t±x 0J;L«tf UA-^ HMlMlMlxtf^t, 

(lax) (D?1bR 2x fi i ^v7>ibmWlT)l<*)l<T~&2>4b&W (Iaix) £$^b 

b h*D^>75;i/#>^xx^;w td^Kx^^k r-^^M©xx 

-7A, h'Jx^7^>f©I§ifeM0#SK ft 1^3 (Iaix) -20- 
150°C Tf 1I&BHR B BEJfc * fx o fcflk 2jP7jc#J$ UT*§*;ifcfcT?S*3o 

(Iaax) (£, flitttHUlBtf Utf-;i/g|* b< HtJj«UA5-f K» 

h 2>;Pfls»ft?I«U*-;wa* b< tttf'J A^>r H«fc#AUfc&fciK&aU"C$fi! 
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1 x - 2 

it-&m (lax) (Do%, R^^^tifeSS (Iadx) 
(Ri"-(Mx) n x-Xi-) m xLx(X2-X3x-NH2) q x (Iadx) 

(iScK R lx s Lx s Mx> nx, rax, qx s X u \ X 2x 4o ct t>*X 3x li^tl;^nijI3i: IrI^T- 
&3) T"3t£ftMtl^!lfc^ m&'S^&l X- l?mt>tl5fc&%) (Iacx) t 

%tz, itGM (iadx) « N mzimmmi x~cmt>tizit&®) (iaix) g^^b 

^ (Iaix) 4>©/ND^>g|5## hS/;UST-S^^tlfc'fti^rt)t5iM~iii!lM© 

je £ -a- § z t iz x o t * & 5) n £ 6 

M^l x -l T .^bfc©i:|5l^(3, ft^t) (Iadx) B\ 

t) (iajx) £N,N-i^^;i/*;i/A^ h\ ^^i^u**^ h\ h;i/x> N ^ h 

^y-;i/*f©rSte«Jiu -20~ioo°CT-ira~ioB^£j&£-fr 
TiSttfbU *©gL v^rDti/yy?^^ 
© s> y ^ > it i: a M & % £ # £ T T- £ jfc £ -fr a £: t «k o t * f# 6 *i a • 

£1t, {b&® (iadx) tt N «jt«K«iSlx-Cwbfc*iS(ci|iUN &&a»ca& 
Lxft -e- -5 ft #> -r 5 u * -)vm$(D<b&Vj Hftt±©7 = y * 

*>;uft« ft 3fflHf w±«j|ft * * * c J; o t * » & n a o 



46 



WO 03/000278 



PCT/JP02/06227 



(lax) 0-5 5s R^TU'f? (Iaex) 



0 



(R lx -(Mx) nx -X lax ) mx Lx(x 2x -X 3 ^N J ) 




qx 



(Iaex) 



O 



(£+n R\ Lx N Mx, nx, mx % qx, X ,a \ X 2x & £ ^X 3x (i^tl^tl|yfB ^ l^«T* 

(Helv. Chim. Acta) s 58^ 531M (1975*P) ] £ fctt Timothy P. Kogan£> © 
[^y-fe^-r^^ d ^ a ~>ir — > (Synthetic Coramun.) N 22^ s 2417 
M (1992^) ] ib-&W (Iadx) t fi-TJl? % Jl U << X h* t 

tit, <h&® (iaex) tts lxT*bfc#»fc*l^ fc£frb#> 

Lx$^^^Sfc»(^ijfflrs^U^-;i/^0'fb^t3iMBfW±©vi/^ =• 

± a & £ -a- § #8 1 i o t * & n s , 

fc£«J (Iadx) , <b£t) (Iaex) £ <fctf**l£ O^ + IHIttttx jtlilB^ [rI$0£ 

1 x - 3 

{b^ (lax) <D*>%, R 2x &*))sXJl<t:&%£, (Iafx) 
(Ri"-(Mx)„,-Xi»)m«Lx(X2«-X8«-G(=0)H) q x (Iafx) 
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(iWs R\ Lx s Mx, nx, rax, qx, X ,8 \ X 2 *j&&UX 3x t£Ztl*tlm&£ffl&~C 

fcUTtpD + '>^m*t«ft^ll (Iagx) &»£fcKfcJW-CBftrtl"f 3dfc 

^^f-;i/^;u*^^> vmtf&tf htiZo ztz. tt&m daax) zmmtmmzm 

MZimMtel x-C'&btiZfcetto (Iajx) N (Iaix) *fci±^ 

— ;K tHD + i/xWt^HK np-yWbx^i'T-fe* — ;k AP^Wb 

iwi^(3ft> wmrni xxmztizfc&m (iajx) usix-i^ 

*>x?-;i/7"fe*-;i/3S ^Mt7-fe^ T % Z tlz £-z>T & 

Sfc, (Iafx) (±, m««!£fclx^Ufc#afc:i£l^ &£>frC#) 

»*u<tt h^;Kb^*3®mw±^^^-a-s^^T**i§5>nso 

-5 o 

x-4 

fb£«5 (lax) CD R 2x ^7NPy>-(b*;i/^-;i/T«$)^^ (Iahx) 

(Ri"-(Mx)„x-Xi«) mx Lx(X2x-X3*-C(=0)-Zi=') q x (Iahx) 
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(iCtk Z u ttADy>$iU R lx s Lxs Mxn nxs mx, qx N X la \ X 2x & «t l>*X 3x 

(iaax) %/\nf>ib3-*-)\s&tz\*^a?>4b : ?-*=.)i't h;ux> % 
IS*«l^Tt\ 0~150"C "£1^2413 IB JPflft T <5 £ ifciotf6fi5,^D 

i x - 5 

it^m (lax) (Doib, R^APyWbfilTj^M'feU (iaix) 

(R»"-(Mx)„-Xi-»)mxLx(X2*-X3«-Z2«) q x (Iaix) 

Z 2x iiAD^>^bfgiiT;i/dr;U>&^ts R U N Lx s Mx, nx N mxs qx, X la \ 

mmn&Zih&Va (iajx) Z^vf>4k3-*-)l%tzl±^u7><b3-*-Jit h)i 
>^©jSS &M»£TT% 0~150°CTl~24B$P^iPf^-r £ <fcoTff£>*l£o 

$fcs <b-^tl (Iaix) tt N ^Mi^ 1 xT-ff^ft^bl^l (Iajx) g;fcfci:R 2x 
#:7=- yT*&£-fbil,t) (ladx) fc, mtmmM^fti&Mft&T, 5lS-3ifiJgO 
i/^D^x^ >^^^D ; E7 , P/0^©^7ND^>'fbT;i/^;HI$SJi&^-yr-2)C 

fbi^t) (iaix) li N W^KIaSBJSJSiS 1 x-cjjsbfc£?£fci|si;x 
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it&w daix) &&uz<DGi&*®m±s m%^hnm(Di3mx^^)7)i^vy^ 

o 

mmm 1 x - 6 

ft£rtj (lax) (Do%, R 2x 2M VS/T^- h^fe^iS (Iakx) 
(KiKMx)nx-Xi»*) rax Lx(X2*-X3*-N=C=0) q x (Iakx) 

(j£cK R*\ Lx, Mx, nxs mx s qx, X la \ X 2x £ i^X^tt^tL-etlfilBillR]^^ 
&£) t^^n^ib-^-tliis m%-\£s fti^fc (Iadx) £ Ml/X>, rh7th*D 

i50°CT-i~24«f^Sii&^"a-5^x N,N'.*;i/^^;i/^-r 

fb£» (lax) ©9 R 2x #-f V***/7i— h (-N=C=S) Tf**^* (lapx) 
SilSlx-7 

it&m (lax) ©n^ R 2x #*^>W^ K**S/*;u^~;i/x Sft*L<tt# 

7*;i/>rs K***>;b;u#-;i/T*&£5G daix) 

(Rl«-(Mx)nx-Xl") m xLx(X2x-X3*-R2«x) qx ( I a l x ) 

(S+x R 2ax f±;s^>W ^ n&fcb<tt#1tJft0^'J- 

t^r>>*jl/^-Jl/^lU R\.Lx N Mxx nx N mx v qx, X la \ X 2x £ <fctfX 3x tt^ft 
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m&TZ>Zt&X*%Z>o mfLUs ib&Va (Iaax) l^WlttU N-kFD^ri/^^ 
^-;b^fc(iN-b FD^^7^H^ Kl~10^;i/£ x l-lO^l/ON.N'-:-;^ D 

>^ ^^;i/*;i/*^> K^©IS*g!l+s -20~ioo°CT*i^24B#P^Mj^^^5 

:7>^> ( Poly m. Bull.) N 4^, 205H (1981^) ] s tz \±K. Geckeler?> [tf <j 
y;U^> (Polym. Bull.) , 691M (197930 ] IZ £Z>+^) 7 > 

y\) n - )i (D *m iz # * ^ )\s&%m AT z fifes £;i/4^>^;i/tf U 
ci3T% W&*> b < &#g$©7' u-;i/^-^r^*;v^-;i/«HuiHi:lB|»-c*fe?.o 

M£&lx-8 

fc-Sfo (lax) ©5t>> R 2x # hT-;i/^;U^-;i/T*$>S^ (Iamx) 
(Ri"-(Mx)„x-X 1 -) m xLx(X 2x -X 3)[ -S02-CH=CH2) q x (Iamx) 

(Step, R lx N Lx. Mx, nx s rox, qx^ X la \ X 2x :fc J;7jX 3x tt^tl^tlHUlB P»T' 
&3) T'll^ft^Mb^J&s m%-l£fc&%!n (Iajx) £ffi^TMargheritaMorpurgo£> 
©77& OW ^ID >^j.>7*— b tr^Z hU— (BioconjugateChem.) N 363 

it (1996^) ] -£:#t-#6o 



MitS 1 X- 9 
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it-teW (lax) ©-5 R 2x #gg|& b< l£imWk(D{&Wi7)lzi*i/jj)UX-)\/Jr 

* is £ tz &g|& & b < y * # ;i/ t* & 3 

(ianx) 

(R^-(Mx) nx -X>«) mx Lx(X2'=-X3x-R2bx) qJ[ (ianx) 

^4) t < tt#Ii07 U-^^ + ^^^^-^^dr^^^bs R*\ Lx, Mx N nx, 

mx, qx N x ia \ x 2 *& &xfx^z*Mftmutmmxibz>) -zmztizfc&mt, 

^Jx.iiTaliaMiron^MeirWilchek©^^ [ >W irU > J?a >f — h ^ ^ X h U - 
(BioconjugateChem.) N 568M (1993^) ] fcipCTs R 2x #7.k^»T-fc£fb 

(Iajx) £Slf!]S©p-- h D7i-i^DD*W- K lfi^DP*;M 

Sfe, (Ianx) (i, mM^&l xT^Lfc#&iCipb\ fc£)7>l;tf) 

l X £tM£ -e- § £ #> -r a 'J *-)immcDfc&® t mm w±©g$ 4) l 

/Npy>gG#tctf U:p;b*i/>^'j:3-;u^Ax£ fc&^cDAD^ Wb« L < 
ib&ty (ianx) &£7>-^ ltiiBi:TO©^^T-^';T;i/^u> 

ft^ti (ix) (Doh, x H &ST'&2>1h&® (ibx) tt, ^UfcfMit&lxiiliiltl 
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mm mm, im (1992^) , %m t^tt-tris©* vmt, xvtji 

£tz, -fb^-t) (ibx) it, tufaO-THhii&tc, ^UT^api/V^yu-^MAx 
©nay Wbt)* U< fi h ^;Mb^£tf U^*-;i/^£j&£-£3;i tlzX^x 

Samuel ZalipskyMCcfcoT££<»£*l£#& #3 h ^"^^h 

'J- (BioconjugateChem.) N 6^ 150K (1995^) ] THM"et-5o 

MS 2 x - 1 

ft-S-t) (ibx) ©at)s R 2x #£;i/;i^x j^w^e-r ;k ^7;^ 7$/^ 7 

^;i/^^^T*fe^<b^(i^x u ^-s-T"fe^<b^^M3i^2x{3^oTM^ufc 
Mit^ 1 x - 1 -strife 1 x - 9 fcE«£ftfc#i&ftffi#'&fc-rri»a c i: 

iM3x : X lx #NR 3x -T'&£<b£t! 

(ix) 4>9*>, x 1x #nr 3x (5^ R 3x (ifulBi:[5iaT-fei.) T*&£<b£t) 
(icx) B\ ^«S^&1 x£[bI$£ n *y*-;i/»*#y:rS>»fc*t*L;fc 
^»*fcttmiE<Z)sKU7$ # 'J 7;i/+ 1/ > ^ U 3 -;i/Sax©;n p y > 
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ttz, dcx) i±*'J7^rt^*lll^ii:^ ^i;y;i/drb>yu d-;u 
7ii/fk KM© 1 o©*;i/^;i/Sfcfcbi~30^M#££#£)t£s^^-;K 

tK. «$^©&l&&^fc&fl?3:fcliMU -20~ioo°Ct->ry7Km'fb^'> 
fH± K U^A-^TlC^b^^^^ h U *A3|©il7G#J (KiSTcfclHU ^iJ7^ft 
KM© 1 i<D*)\/$.)l&&tz Dl~30^*m^)©#£TT- 

fc^fci (icx) fct, *'J7^ >M£tf U:p;^*^>^y:3-;l,MAx©7' 
;l/7 ; t Ki§#&£^Tfciijrf £<> 
HulB^UT^t UT&mJK©<bl^£-?©l:giffl^5A\ V T^HJ 

^U7;^i/>^'J3-MAx07;i/rb K^#ft£ L-tttTf?j!£©'fb-&ti 
£*'JfflT££U ££s ^U7';i/^i/>^';3-;i/MAx©*^©T;U3-;i/^^ 

SSM3x- 1 

it^m (Icx) ©9t>s R 2x A s 7j;i/**^r>/, T^W^'OK ->77, 7 ^ ^ N 71/ 

-f ^ K> AD^>ib7j;^r;K ^nywbffiiwi/^w 4v*s7 

^g^©7";-^^-^^*;i/^-;u> h yr^u^t+S'A^^K 7 

;u 3 * $/ 7j ;i/ # =. ;u ^- * > £ & & MM t> L < & # S & © 7 U * * t/ * * - 
;u*^2/T-fe«<b^tts flsiMI9 (icx) ^lM3xttotMlfc^ « 
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Mi£&4 x : X lx ^R 4,I -NH.C(=0)-R 5)[ ^fe{±R 6x -C(=0)-NH-R 7x T'fe^'fb^-tl 
<b£t) (Ix) X lx #R 4x -NH-C(=0)-R Sx (it*. R 4x £ <fc tfR Sx }£ ^tl^ft 

itu§a^l5ltST-&£) TfeS^ft (Wax) tt, mtiZr I 
-20°C - 100"C T\ ll$Ha~ 10 B IHli#1- £ c 1 1: «fc o T fr fc tl £ o 

ax<dt $ ; mmfczmv (ox )ix*i,izm2(Di5&T-mxu m^xtu^^-^ 
®&m& z Mnommmx wzTzztizz-ox, r 2x # ± & # * * y x- & % 3* 

«>-tf5in-Ct>J; <s tfUT^U^U^U 3-;M8Ax07$ ^SI^fcUTtt^ 
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£fcs fl5"&« (Ix) ©?*k X lx #R 6x -C(=0)-NH-R 7x U4> N R 6x ^3 cfc t>*R 7x (i^ 

ft*ftffiiai:m*-c**) T-fes^ti (wbx) « N munmium^. #>J7 

K'J^X h U^^;i/T^ >^0$^&fty&#£T^ 0~150°CT«. 1~24B#F^AD 
& 1" 3 d i: (3 «k o T t# -5 C t & T* S 5 o 

M4x-1 

fb£4» (wax) :feJ:tMb£4to (wbx) ©-5*^ R 2x #ft;i//t^x ^w^^w 
<>7A 7$y, h\ AP^>lb*J^-;K >\uv>ih& 

'J * * * ->t* 5 fb^-tifcMb'&tK wax) £ & li^b-^ti(idbx) 

£!K3i8 4 xtttot^bft^ 8£&& 1 x - 1 ~S«i& 1 x - 9 fcf3i$£ft 
fc £ & * m t> * T ft § H <h T* § S o 

5 x : X lx ^R 8x -C(=0)-Otfc«0-C(=0)-R 9x T-fe^<b^-tl 
<b£#J (ix) ©-5*,, x lx #R 8x -C(=0)-o (^4>s R 8x MI3i:l5]iiT-&£) £tz 
(io-C(=0)-R 9x (^;4 J ^ R 9x (iSuHBi:|Bl^T'fe§) T*$>£fb-&tl (lex) B\ tflitfcf 
^|J7;^i/>^iJj -;b^Axi: # 'J ft;u** >8jS, & 3 ^tt * y ;p;i/* u > ^ 
U =i Ax© ft ;i/ # > i?g§#ft t # I) ;*--;i>g© isa^fe £ ffl T * %&7km-& 
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&x*i©£jfc&f^ mM^tt ^ n ^ T- ©sags t: mm u ip i; 5 o 
»jta?5x- 1 

(iex) r 2x #£;i/^*:a ^w^-ok a ?i/ 

;i/tf*$/-Ci&3fb£*jMU (lex) *«JtiS5xCfi£oT^bfe»s M 

aix-l l x - 9 fciB«**ifc*iSft«a**to*-C» £ n S § p 

MMtik 6 X : X lx #R 6ax -0-C(=0)-NH|; & &R 4x -NH-C(=0)-OT-& * fb^&l 

At&m dx) x ,x *sR 6ax -o-c(=o)-NH (iS4\ R^itmmtmmnh^) 

)UX±fcJfc$i£T, 4hGV0 (Ifax) *$tr«5Efife«j^»e>n* 0 X*)T)\,* 
U>tn) U-;i/^Ax03b-#*- rB§#ttH\ Talia Miron£ [yt-f*=i> 
V^ff— h >rUF'J- (BioconjugateChem.) % 4^ 568M (1993^) ] tc#£ 
oT^I-^cii^T^So £fc> yr^l/^ys-^gAxOa-Tt^- 
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15. 

fb£tl (Ix) ©?*> s X lx #R 4x -NH-C(=0)-0 (S+n R 4x &BU33£|5jllT-ft5) 
-Cft£-fb£tl (Ifbx) tt, 0y^«WT©«fc"5KtTJSJi-r5ilt*«-CtSo 

(ifbx) tt#y#-;HS0:&-#*- hSIaHflsfc^U^i/^i/V^Urj 

« (Ifax) *&tt<b£& (Ifbx) SI^t4^tSifc*)-C#5o 

»»ac6 x- 1 

it-Sty) (Ifx) ©5*>> R 2x ##;l/****X jb^Wt^-HK T^y, 71/ 

-f S h\ *;u$;k ^D^>^b*;i/^-;K nay >iti&lBkT)v^)K -fv«>? 

*g|ft©7U-;i/^-*S/*;i/jJ?-;i/s ^^Vh^y^W^i/AM-^ 7 

;i/ □ ^ * ;i/ # - ;i/ * dp ^ * fc tt g& * b < &#«&© r U * * 2/ ft ;b - 
;i>**$/"T?fc3fc£*tiU fc&m dfx) SIM6xCt^t^Lfe^ »jg 
ft 1 x - 1 ~mmk 1 x - 9 fct3©£ftfc#&£*E#£fc># Tii®l^£ £ £#T- 

R lx -(Mx) nx -X lx £ Lx£ b T 1 *«rti1^Klft -5 V > it 2#$tf b£r$! £ M% b N 13ft 

©SJ&T-Mia 1 m- & tz \znta % R lx -(Mx) nx -x lx £ Lxi3*££r bt s 3#im±©<fb 

u>^u 3~;i/^<&^$^ i*«fts^«±2*ii'fb-&^*^ao 4«r*i*« 
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:0i^Ltf^fe i*H & £ V^ &2#§Hbl§rt) £ ^ HU IB t m - £ tz fcfcH i ft 
3* Ur;b*u>^U3-;i/$i£i£3i& 1 x~Mji&6x£*L£^-fti7>©£ 

7J^i/>^iJn -;u^«i*ilfe^. ^&2#iHbi§rt)£&f# bfc^jfoi: 

j& t fti- ^ ^ * x £ § # N n ft a a&fctt u n ft h m&mi&*%? si^is 
i/tUK fy^tis #;i/**^©^!&©Wiii*£* raft 

S W±® * 'J * 1/ > ^ U 3 -^$t £X lx #R 4x -NH-C(=0)-R Sx i: ft 

&m(Dtf 'J7i^^^'j3-;Wi-| fc tei: H ft s ft-snax- Lxt *£i§r L fc 

•J 3 £ Lxt * 3 SiS-C £ ft a ¥*D#^fi© * u * U > V U d - 
$fc> Lxfc^U7 , ;^*^>^'J^-;^»*#A"r*S^Sfc:*5V^"t^ Lx^oifli 

ftfc\ fttfcj^fci: »fiSlx-6x®#ilt:*^"C> MWcffl^ 

^) * »J T 7 ^ 1/ > 0" V 3 -;U^(iHJ|g0 $ 0 £ ffi ^ £ £ £ $ T' t -5 *^ Samuel 
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(BioconjugateChem.) s 64£ N 150M (199530 ] ^?fc<fc oT^fcKjgr S ^ 
V--*ifrLTi&'&£#ZZ tit? g 

i^>s i^T 1 ^ >^©^T^y^£ffl^£;r£:#T't> ;*;i/-^>, i^T^ 
;7DW>ls ^S/^^^f >^*M^SJli:4>T§So «fc!)*?g; U<fc*x 
Xx-T >&&tft>tlZo ^-7* Ft LXits 7 ^ y 8SS2-10* tffiF 
^T*^ KW^O^^— «7 v -^bTtts ^'J-feD-;K x*-i/ 

7=- k^-tso ztit><Dm&&, mno^mt&f&m k-& 

fife©£*Bi:!S» (1985^) N A#] ^tfc^*&&&£^TfT?^#^£o 
£©*!•£> £SrStetf U^rf- K*^fi6-ra©i;PIWft:c*JB*;i/^^S/;i/S 
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( Antibodies- A Laboratory Manual, Cold Spring Harbor Laboratory) (1988^) ] £ 

m ^ x # u * p s (it y ^ d - ^l/tfcft fcit^ikA'tg-s. 

i:bT, qr***ttv««i:LTHVSfcttVH2:*»'r) fcitfeOTfcfc* (fit 
T\ ««ttUSi:tTLV*fcH:VLi:*IS!-r) kt (ttK 
^ff««ttC««i:UTCHfc*«5t-) *±Vt MA<*:©6«^««S« (W^ CL 

too 

iru<*:E@fM-i: UTtt. Fab, Fab' s F(ab') 2 s -fclRifitts VXfry 4 h'^^fbV^^ 
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Fab'fi, ±iaF(ab , ) 2 ©t>^P^©^^;i/7'f KUrM tijtf t tz^m.m575 (DtK 

■e^PbTfl&tlfcx 20<DFabfH«36«k>y»^lie-&bT«lfiS*ilfc N #^fi 

^ku>*- (wTs p«f) .sffl^tauBufcx vH-p-vL^^utivL-p 

-VH*' 'J ^7*^ K*^1"o #ISWTteffl3;IXSscFvfc££ftaVHfc<fcirVL£: L 

Reiterate J: D^£tlfc£&[7'D7M> ^ > ^ - 7 U > ^"(Protein Engineering), 
6971 (1994^) ] tfot, ffift®£#$£MJlCS^T&iR-f £ d 

•2) o 

^tettLfcfc^fc»*';^7 , f- b*#*?£U<U £tfMb»#fitf 'J^7?- 

7*^ ps$*t«g*fc itft, 4 xv>m*fcmmLtz<t¥mm* 
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au mmfik mmm, %<tm. mmk nmm, mmk mmmmvmmo 

^Ytt, IfcSftJig* co.ooooooi%~io% (Mfiit) T'^ttiT^SC U 

-♦- : *^fprhIFN-/?fC*5(t^rhIFN-/?©^^g©^b 

- ■ - : 5CHTM(2EA)-rhIFN-/5 C £ It £ rhIFN-/? <D^#fi©^fb 

HI 2 (£ft^#J»!fp£ ftfc £ J/'cu, ZngU -*—**V<< Yt4 * A * — \*<D 

-A- : fb^fttfilfc£ftfcbSOD (5CHTM(2EA)-bSOD) ^tJT^D 
-O- : bSOD^T^PD-;U^?I-^tfe^#^J 
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(D£feib®m (SDS-PAGE) $^To [213 t&^T#-5t (OX ©s ®> (D, ©, 

®x ®) «=&^tib©^h*^^i-o mmtfr^mzmto 

(D : ^1?-*- 
© : G-CSFS§##7j<« 

(3) : tt»3'JiiS!lfi& 
® : ism^i 

© : ^SlB& 
© : 

© : £U3B'& 
© : SI7B« 

D=f-;i/tt»?Wt!i"C©SSfl3«I* (SDS-PAGE) ft^fo El 4 (3 * (OX 

®s <3X ©s ®) tt#*Ti3©*i*&«ro «tttt^f*sar« 

© : -fb#fiiPG-CSFSI#^7jc^^ 

© : ttff$Ji9£liSg 

<3> : £ffill$N& 

©:^}S1B& 

© : SjS2Q^ 

© : giS3B^ 

© : ^S7B& 

HI 5 ttliASt D = -j|nj»H^^o^zKlfe«ffJ+T©37 d Ct: 

fctt^^MjJH (SDS-PAGE) H5 tfc^T*^ (®s ®. ®s (§X 
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®. ®s ®x ®s ®) iz&tTiwm&z&To mm*fr : ?&z%to 





, /TV ~F"_ J^. —7 -f. 






(3) 


. £fr feii 7^ 




: 37 L3U£r£| 


© 


: 37 0 ClR#H3& 


® 


: 37°C2B#ia& 




: 37°C4fif P^ 


® 


: 37°C8B#Pb^ 


® 


: 37°C24«$: 



&mW-C<D3TClZ&VZ$rfe{b%)& (SDS-PAGE) £jj*fo 13 6 ££^T#-*f 

((Ds ®> ®> ©s ®> ©> ©n ®s ®) ti#*Tfe©jeti*&&"ro flEWUS^ 







(D 


: 


© 


: ft^«f»GwCSFil*fl:*** 


(3) 




® 


: 37°C30#^ 


® 


: 37 0 C1B#P B ^ 




: 37"C2B#|ia& 


® 


: 37°C4«& 


® 


: 3VC8m$&. 


® 


: 37'C24B#|H& 



*5tt*££fc»* (SDS-PAGE) Siftf. H7fc*^T« (OX ®x ®s @X 
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© : ^?iV-i3- 

@ : £m0B'& 
© : 

«»jW*T?©^Jafc*JtS$^b«l* (SDS-PAGE) H8C*V>T#^ 

©> ®> ®s ©s ©) fet&*TfB©*ift*&"ro ^iim^s^-To 



(D 




© 


: flS^*»Q-CSF»##*|g* 


© 




© 




© 




© 


--M30B& 



SStH-rSBS^ttx afb^^tilltSlUPAC-IUBgP^ (IUPAC-IUB 
Commission on Biochemical Nomenclature OlS[3-Dt:7> ^ — ^" ;U ^ 
7 >W#4r^;* h U- (Eur. J. Biochem.) „ 138S> 9R (1984^) ] IC^ofco 
HPLC : High Performance Liquid Chromatography 

MALDI-TOF MS : Matrix Assisted Laser Desorption Ionization Time of Flight Mass 
FAB MS : Fast Atom Bombered Mass 
UV : Ultra Violet 
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RI : Refractive Index • 

NMR : Nuclear Magnetic Resonance 

ELISA: ^M^L&M^.B. (Enzyme-linked Immunosorbent Assay) 

SDS-PAGE: H^^^Sftft^ r 'J tf A-tf l ) T 9 U ^ K ^Hi^M (Sodium 

Dodecyl Sulfate- Poly Acrylamide Gel Electrophoresis) 

PEG: # U xf- 1/ > 9 U □ — ;U (polyethylene glycol) 

mPEG: h ^i/^ U x^- 1/ >^ 'J n — )]/ (monomethoxy polyethylene glycoj) 

IFN: ^f>^-7iD> (interferon) 

hlFN: t hO^-7iD> (human interferon) 

rhlFN: ^I^X. t h^f >^?-7iD> (recombinant human interferon) 

G-CSF: DX — fiJ^H^ (granulocyte-colony stimulating factor) 

rhG-CSF: ill^X. t h 11*4^13 D x—fijg[|a^ (recombinant human granulocyte 

-colony stimulating factor) 

SOD: X— /t— ^-^rit-f h'^^^A^— -fe* (superoxide dismutase) 

bSOD: /t — 2l~ :3 r - !t'f Hr-f ^ A# — -If (bovine superoxide dismutase) 

hSOD: t h ^— /"t — J^^riM Y'f-i X (human superoxide dismutase) 

DSC: N,N'-i?7> Zi/y-i X S>;i>* — — b (N,N'-disuccinimidyl carbonat^ 

TEA: h 'J x.^)]/T 5. > ( triethylamine) 

DMF:N,N-^/^-;U^;i/AT^ h* (N,N-dimethylformamid^ 

DMSO: is * 3- )l is h* (dimethylsulfoxide) 

NHS: N- 1 h* O df- * £ > -f ^ h* ( N-hydroxysuccinimide) 

Ts: p- h )l x y Z )]/ # x ;i/ ( p-toluenesulfony 1) 

TsCl: p-^-fb^;U*x;i/ h;i/X> (p-toluenesulfonylchloride) 

DMAP: V* ^)VT X J \Z U ¥1/ (dimethylaminopyridin^ 

PyBOP: 1>V h U T'J—Jl-l-J V 'J 'J V J *X £ A^*tr 7 

Jl/3f~D U >l§^(benzotriazol-l-yloxytnpyrrolidinophosphonium hexafluorophosphat^ 
HOBt: N- 1 KDJf-S/^>^/ h VT'J—Jl (N-hydroxybenzotriazole) 
DCC: N,N'-S/i/^7 D^^ri/;i/*;i/^i/M $ K (N.N'-dicyclohexylcarbodimide) 
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LAH: 7KMitT)l^ ^-^A'Jf-^A (lithium aluminium hydrid$ 

NMM: f-;i/^E;i/^ U > (N-methylmorpholine) 

TFA: h'j7MDM (trifluoroacetic acid) 

CDI:N, N'-tUltf-JVi/j ^ y^— )V (N, N'-carbonyldiimidazole) 

UMl 5kDa 2#*g#ft3!# 1) 1/ > ^ >j 3 - D^*tf >g§##GD 
: 5CHTO(2UU) 



cis,cis-l,3,5-^>^ D^\dr"9-> b 'j t— JlZL tKID^I (cis,cis-l,3,5-cyclohexanetriol 
dihydrate) (FlukaftM) 420.5mg (2.5mmol) & £ tt'DSC 3.2g (l2.5mmol) £ N 7* 
^3">^^rti s ^-fe h - h \) mOmttzmMLs TEA2.1ml (l2.5mmol) £flD;U 

ga-e- mnn^tzo ^^metis^u ^PD*;uA££t>*o.imoi/iJii? 

Bfc*U cis,cis-l,3,5- h U X (*^>>Y ^ ^;i/#*^#;i/#-;i/;t^>) :>^D 
^^ri^V [cis,cis-l,3,5-tris (succinimidyloxycarbonyloxy) cyclohexanj 357rag 
( 0.64m mol) (iR* : 25.7%) o 

<^{3 S h * ^tfyxf-l/i/^iJlJ — ;i/7*D > (monomethoxy 

polyethylene glycol propylamine (mPEG-NH 2 ) [¥^#^5,000, 0#$JJg (tfc) 
M] 500mg (O.lmmol) N £ X t>*±fB©cis,cis-l,3,5- Hj * :> W 5 + 

i>*;i/^-;i/^-^i/) $/£P^*1t>£^b*^l/>12.5ml£?§J!i?U TEA28//1 



o 



II 




o 
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£$b£Sfe«£MEl»U g|«t*472mgm»Ufc (i&$94.4%) 0 
372mgSjttffiHPLCtJISlt& 0 * 7 A fcttTSK gel ODS120-T (30mm X 250mm) 
(JKV-) £flH>> 0.1%TFA*JS**SP|fcfflkLT> 10ml/#©8E*-C«EU 0~ 

90%©r-fe h u^cDiiiSa^ffi^JStB^-frfco^^^ fiio,(K)o©sa«joBi 
n£ ^x^;i/x-x;i/ic^T u ee«:e%«isiu«Eig« it gi$tfi2i.7mg 

Sftfc (0JR3pt32.7%) o 

<y;i/*3iHPLC#*r> 

: 150mmol/Ugtf:^ h'J<7/», 20mmol/LM;h h U tf AttflftK (pH4.5) 
tt^S : 0.7ml/# 
tftffi : RI 

^|*7A : TSK gel G-2000SW XL (7.8X300mm) (JlCV— ) 
£^ ASfi : 
ftftftlS : 12.2ft 

< l H-NMR##T ( CDCI3, 300MHz) > 

S(ppm): 3.61(s, 8nH), 3.41(s, 6H), 4.69(br, 4H), 1.77(brm, 4H), 5.30(br, 2H), 0.8-3.4(m, 
9H), 2.84(s, 4H) 

mmmi 5kn&2m%fr&mx*)^u>yvo-)i-i/?u^*y>mmfo(D 

: 5CHTC(2AA) 

mm : 



v 
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O 

CH3(OCH 2 CH2) n -CH 2 NH-C 

{ Y«COOH 

CH 3 (OCH2CH2)n-CH2 NH-C 

6 

84.0rag (0.388mmol) ©cis,cis-l,3,5^> ^ D^t^ h 'j#;i/#>@g 
(cis,cis-l,3,5-cyclohexane tricarboxylic aci(j) (FlukaftiO &DMF 50mHz:^^ b s 
270.2mg (2.0mmol) ©HOBtjo <£ tFl.04g (2.0mmol) ©PyBOP£ #[| X. T 0°C T* 30# 
FaltlffLTco 5g (l.Omraol) ©t;^ h^^>^ 'Jxf 1/>7'J O —)l?U V)17 5. 
> C¥^^ , ^S5,000^ BMfla ($0 Ml s i^T 219.7^1 (l.9mmol) ©NMM 

zmZs -m^mnvtzo imoi/uDj&i?-e P Hi~2i;f§gu ^DD^Atiiii 

eett«*la|JR U Bft©fc^fc*£&«£J5fc«lS3.78g (I&*75.6%) lXl#Ufco 

300ml©DEAE-Sepharose F.F.jj7A ( Amersham-Pharmacia Biotechfct) Trffi 
m t o 7jC *§# t ffiMtl £ * 7 A t » L N £ & (3 7K600mlT- *7A5il# 
Ufc&s 0.6~1.2minol/LOM^ h >;^A7K^r«T"^trJbfeo *®&, iWftO 
i^S^DO^AfitBU ?§$;£MffiTBfc*UT@i$tJ£610.4nig 
65.2%) mtf bfco 
<^;i/«HPLC^fif> 
TSK gel G-2000SW XL * 7 A <§r^ ^HIS^Jl £ IQtK t LT##T L £o 
: 12.0# 

< 1 H-NMR^-*ff (CDCl 3 ,300MHz) > 

tf(ppm): 1.56(m, 3H), 2.1-2.5(m, 6H), 1.77(m, 4H), 2.1-2.3(br, 4H), 3.38(br, 4H), 
3.64(s, 8nH), 3.36(s, 6H), 6.46(t, J=5 .23Hz, 2H) 
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: 5CHTO(2EA) 



CH 3 (OCH 2 CH 2 ) n -0 

V iO-CH 2 CH 2 -COOH 

CHgfOCHgCH^-C 7 



mPEG [¥*9^^*5,000s B*$JJi (#0 »] 50g (lOmmol) £l50ml© h 
>fc$8J*PU J«>l^bfco TEA3.5ml (25mmol) ^iTl> mfflfrttX, 0kit 
tt-J]/ (1.55ml) £*&j&»l;#>Mlo:> (13.6ml) t^dl/feilMITLf;. 

Lfco ^S> ±?i£ltebfc^s 88S*6rc©x*y-;i/250nil^JSfl¥bfc. 
^3g©rS^$jp^s -fe^ h&ffl^T?Ste&*|j&£bfc^ 4°CT— Mill 
tzo §IBs 8tt£#x*y-;i,fc$;x^;i,x-^;i/T-ffi&U S6«bfc». 9kM 

ftbfcmPEG (mPEG-Br) £32.87g (iR^65.74%) Wife. 
< 1 H-NMR (CDC1 3) 300MHz) > 

(5 (ppm): 3.64(s, 4nH), 3.38(s, 3H), 3.48(t, J=6.3Hz, 2H), 3.81(t, J=6.3Hz, 2H) 



cis,cis-l,3,5-S/^ P / \^F-i7 v > h U ft— >M/ — 7j<ft]#l (cis,cis-l,3,5-cyclohexanetriol 
dihydrate) 1.322g (lOmmol) tarfCDMF25mltc£f¥U T)UZi>% 

tf&tK h U £A0.48g (llmmol) ^»TU 30#IUMi#bfco 

DMF25mlfc$S#bfc±3E©mPEG-Brl0g (2mmol) &jfiTU b 

fee *©^ KJ*tt*yxf-;ux-y;i/fc»TU «tlS*«ffiTS£*Rbfeo i^t^ 

£«bfc»*&M©*fc:ig#U lmol/L^^^ P H3tPMb, ^DD^;i/AT' 
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^ b T mPEG£ J i'^0 / \ + ij"> h (cyclohexanetriol) tl^g^Ufcl 

*tIM£E»£7.5g (JR¥75.0%) m%Ltzo 

mPEG-Br5.5g (l.lmmol) £ h ;i/x >50ml(3^j!i? U 160 o CT'-g«7j<:«£fT 
ofco ±13ffi4fi£tl© h;i/X>»^7k^b± h U £ A144mg (3.3mraol) 

^iax.s 30#|ig«#Ufc&s mPEG-Br© h;vx>^i^TU -MMM 
*fi-otz'&, gIUT»5i4U «BETf£*Lfco lmol/L^^<g:iP^TpHl 

£/»£7.73g (IR*73.6%) mffbfco 
ffi£«1.5g£8%7KMft U «>A7k*«[t:«flPbfca N 7"* Kl50mg 
(2.11mmol) ^faT7D#^^#Ufco $^7^'J^7^ h*150mg 

(2.11mmol) ^ttb, ^ST*4B^ffi#Ufco S^B«iSlmol/lJeK^ pH3fc §3£ 

mzbtco »«E*«Hb**-i/ ^x^x— ^i/c^tu £$ufc 

ffi«SIU ME«*UTffli«ttl.017g (67.8%) *&fc 0 

60ml©DEAE-Sepharose F.F.A7A (Amefsham-Pharmacia Biotecfrfl; ) IZWM b N 
O.4~1.4mmol/L0ilfb^- h V *? AzKiS^TfetB bfco M$J£^tfli#£ * O D 

*U gl»£52mgiDtf#Lfco 
<y;i/«»HPLC#*r> 
TSKgelG-2000SW X L#7 A£ffll\ H»J 1 fcPtK©£{$-eil!Ji£Lfco 
: 12.7# 

^H-NMR^flf (CDCl 3 ,300MHz) > 
(ppm): 2.59(t, J=16.0Hz, 2H), 0.8-3.4(m, 9H), 3.64(s, 8nH), 3.38(s, 6H) 
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HWJ4 5kDa2#&#iKSJ#y x^-i/i/^y zj-ji-i/? u^^ym^W 

BS t : 5CHTM(2EA) 

mm. : 



mPEG [¥&J#^S5,000 N H#$JjM (8c) 400g (80mmol) £ h;bx>lL*5 
<tU t ^b^^I/>500ral©^^t^g|Ufe o TsC150g N &IM?TEA 46.4ml£ftn 
£UT:8mmW\stco fttTsC150g£»U 16lMjf#U/:o 

i/Jl^ZrMtmVEG (mPEG-OTs) 344g£f#fc (l|K^86.0%) o 
^H-NMR^ftr (CDCl 3 ,300MHz) > 

6 (ppm): 2.45(s, 3H), 3.38(s, 3H), 3.70(s, 4nH), 4.16(t, J=5.0Hz, 2H), 7.34(d, J=6.8Hz, 
2H), 7.80(d, J=8.1Hz, 2H) 

mPEG-OTs344g^DMFlUC?g^, 3 b 'J t> A54g£flPX. N 80~90°CT*1 

&&feft«^(Ce);!)[I]ii5lU m£T-Z%,®kbtzo mm*io%j-*m.Mj- b u 

£?$jEERfc£U H^fiKbLfcmPEG (mPEG-l) 314g£f#fc (»78.5%) 0 

< 1 H-NMR^>W (CDCl 3) 300MHz) > 

6 (ppm): 3.27(t, J=6.9Hz, 2H), 3.38(s, 3H), 3.67(s, 4nH) 



CH 3 (OCH 2 CH 2 ) n -OCH2 




CH 3 (OCH 2 CH2) n -OCHj 
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4Og0cis,cis-l,3,5-S/^ U^V> h U #;i/#>^ (FlukaftM) Sn-rD/V- 

ML&£vmmm20mi£.&m[s. mwcnmmmnLtco torn, Ri&mtmg 

(cis,cis-l,3.5-cyclohexane tricarboxylic acid npropyl ester) 72.4g (J&$ : fem^l) 
< 1 H-NMR^ffi : (CDC1 3 , 300 MHz) > 

6 (ppm): 0.94(t, J=6.4Hz, 9H), 1.65(m, 6H), 4.05(t, J=6.6Hz, 6H), 1.56, 2.25, 2.40( 
m, St9H) 

1 .1 9g© LAH £ 50ml© x ^ ;|/ x — ^ )V £ ®M'&, 7)^ > H HMT s 
cis,cis-l,3,5-^^ D^^ri7-> h U £;i/# >^n-7°D t^l/X* ^;i/3.2g© ^Xf;i/X 
-x;U*g$12.5rol£$TLfco $?>{:iJ$l!5:#?,41l|PTOLfc, &^T% * 
2.5ml* »STU *©**15^K«i*tfco 3&-fcx*y-;i/5ml£»nFU £@ 

U cis,cis-l,3,5^> VU^*Vy V V J —)l (cis,cis-l,3,5-cyclohexane 
trimethanol) 1.50g (JR*91.7%) £ff fc 0 
<ffM##T (FAB-MS) > 
HiHlJffi : (M+H) + 175 

mmm : c9H 18 o 3 =i74 

< I H-NMR^-|/f (CDCI3, 300 MHz) > 

6 (ppm): 3.21(t, J=5.9Hz, 6H), 4.35(t, J=5.1Hz, 3H), 0.43, 1.40, 1.75( &^m, §t9H) 

cis,cis-l,3,5-v£ U^^ry h U * # J — ^2.5g (l4mmol) £ ££;$|DMF lOmlfC 
S»U 0°C, Z;i/=/>#BMT^ 7kMfci- h U <^A2.28g (46.2mmol) ^ifls 
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30#HHft#L tzo *£'NDMF50mlfc:$SJJf Lfc40g (8mmol) ©mPEG-l£$T U 

lmol/U»-epH3£MU ^PD*;i/AT'ffltBts W$SJi£*«7.MM:>- h l ) 

il/X-rJUCiTLs ^fi£tfcM^ME^bTs mPEG^cis^is-W-^^P 

£©ffi£/^14.0g£8%7.k^fb£ U^ATK^r^t^tAc^^ 7tV)lT* K 
1.18g (l6.7mmol) £UTZim%tft Ufco $t.t7^'J;i/7> h*1.18g 

(l6.7raraol) £«1U g^4Smt#Lfco £j»£lmol/lJMT*pH3}CM 

$L£&IS£^1XU ^E^LT*i^t)10.2g (73%) £?#£ 0 £©*&£$t> 
^ 1000ml© DEAE Sepharose F.F.A7A ( Amersham- Pharmacia Bioteclvfr) ^fflV^T 
MLfeo ^tB(iO.4~lOOmmol/L0^b^ h U ^ Azk^T-fifo fco 

*y ;i/ a. - =r )l T? £ T @ Ift tl £ 500mgf# £ 0 

<^;i/«®HPLC#tfr> 

TSK gel G2000SW XL * MMW 1 TOOlfef^T-^J^ t ft o 

: 12.7# 

< 1 H-NMR^ff ( CDCU, 300MHz) > 

<5(ppm): 3.38(s, 6H), 3.64(s, 8nH), 0.85, 1.26(=&^m, s+9H) 

B&-t : 5CHTM(2EU) 
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CH 3 (OCH 2 CH2) n -OCH 2 




CH 3 (OCH 2 CH 2 ) n -OCHj 



ODS120-T*7 A&ffl^fcMHPLCT-M^Ls 2*||PEG^#^CD^§^tf 

Lfeo ^DD^Af^iMth U^AT'iM^ ME&Mb227mg©2*g| 
PEGSi##£*#£ £©«8.4%) o 2#ilPEGi§#ft:20mg (2/znio]) 

tME^U 1.2mg (I0//mol) ©DMAP^ct^^mg (10/dmol) C7)DSC£#DX.> 

mxit^xsy-*: imi» u t 7 ;i/ 3 > nm * sst 6Kf mn t . sjs* & umi 

i»£l5mgf#fc (JR*75%) o 
<'H-NMR (CDC1 3 , 300 MHz) > 

£ (ppm): 0.5-2.0(ra, 9H), 2.84(s, 4H), 3.61(s, 8nH), 3.41(s, 6H) 

mMM6 5kDa2#»#RI!#yx?-i/>^y 3-;U-->? D^*tf>St#f*:0 

B&-f : 5QNA(2UA)> 5QNA(3UA) N 5QNA(4UA) 

mm : 



r2 ~°« 

R 3 -(W 




1 R 1 , R 2 , R 3 , R 4 = 
>H CH 3 {0CH 2 CH2) n-NH-CO- H 



R 4 -o o 



(it^ ft£#35QNA(2UA)££^T&R\ r\ r\ R 4 ©5*>2o# 
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CH 3 (OCH 2 CH 2 )„-NH-CO-T'fc V.B t» © 2 0#7j<filM^T*fc &oft£^5QNA(3UA) 
CiJV>Tl±R\ R\ R\ R 4 cDo*> 3oASCH 3 (OCH 2 CH2) n -NH-CO-T»$) 31 D © 
lOjjfcdcfcJS^TfcSo fb-&«35QNA(4UA)£:J3^-CttR\ R\ R\ R 4 ©£T# 
CH 3 (OCH 2 CH 2 ) n -NH-CO-T' & § ) 

3mg© (1R.3R, 4R.5R) -(-)*^-& (Quinic acid) £§£^DMF250,ul£}gP t 
17//1© h ijxf^7 5 >s M^M©CuCl$^i)DLfeo £ e>fc344mg© 
mPEG-NCO (¥±S^^M5,000 N Shearwater Polymers, Inclk : 
CH 3 (OCH 2 CH 2 ) n -N=C=0) gifl-eill#fflfll# Lfco 10(g*©^x^-;Wx 

-rM:lTU £tfSLfc«:«*a8lU «ES&*l/TfflifiM&J306mg (88%) 
£t#7c o DEAE Sepharose F.F.A7A ( Amersham-Pharmacia Biotechft ) & ffl l\T -> 

HJfB«|2i:l^«lt:bT»ISLfco ittH#£*P n^ATttdlL^ ?&*££MEI& 
£LTWT©fb-£$l£f#fco 

ft^SQNA(2UA)©lKMfi36mg(lK$10.5%) T'fe D 7;i/tt»HPLCT?©«#B# 
P^{il2.4^T-$)ofe 0 <b^5QNA(3UA)©lRM(i24mg (IR^10.2%) Tfjfc D ^Ob 
a®HPLC"eO«KfRFiai±11.7^T!ifcofc 0 ^b^«J5QNA(4UA) 0lRgttl7mg (JR 

¥5.4 % ) t* fe d y ;i/ a&jBHPLCT © m m it n & o tz • & * y ^ a&jiHPLc 

(±TSKgelG2000SW X L* "5 A £flH\ Xtt0!|l£ BHIl0*fpT«* Lfco 
< 1 H-NMR^/f (CDC1 3 , 300MHz) > 

6 (ppm): 5.7-4.8(m, 3H), 3.33(s, 6H £ fc &9H£ fcttl2H), 3.64(s, 8nHg; fcttl2nH$ 
fcttl6nH) 

H»J7 5kDa2*^^fl!$S*''Jx^-l/>^ r U 3 - > 9 D ^-tr >g§zS#:© 
B§-^ : 5SKA(2UA), 5SKA(3UA) 

mm. : 
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R'-O 
R 3 -0 



Rl p2 p3_ 

CH 3 (0CH 2 CH 2 ) n-NH-CO- £tzl± H 



(iS'K {b-£^5SKA(2UA)t£^T(iR\ r\ R 3 0) O % 2 -Difi 
CH 3 (OCH 2 CH 2 )„-NH-CO-T* tb t) s SI t) ©lO^M^T* & £ » 4b-£^5SKA(3UA) 
fc*^TttR\ R\ R 3 O^T^CH3(OCH 2 CH 2 ) n -NH-CO-T*feS) 

3.2mgOi/*^i6&ie«DMF250/z 1 fcjgffbfc^ 15/Z 1 O h 'JiW^X 
MjaEa©CuCl**iPUfco $ £300mg©mPEG-NCO (¥£l#^*5,00Ck 
Shearwater Polymers, Inc.M> $ii : CH 3 (OCH 2 CH 2 )„-N=C=0) £«U 1 

B#IBH*#Lfco i(Hgi©yxf;i/j-rM:aTl/, 4ibfettMMU M 
JEMLT*§g^tJ270mg (89%) £f#fc 0 DEAE Sepharose F. F.tl 7 A 
( Amersham- Pharmacia Biotechtt) £ffl^T> Hffi0j2fc|q|8fcfc UTHiKLfco § 

'fb-^tl5SKA(2UA)©lRg(i4mg (JR^l.3%) X&> D y;i/«5flHPLC"CCDfitf$l$IS 
ttl2.4#"T?S>ofc 0 fc<&«55SKA(3UA)©JKfittl8mg (116.0%) f & !? VfrUM 
HPLCT-©^J#HtP^{±H.7^-Cfeofco fe*y;i/JS5SHPLCt±TSKgelG2000SWxL* 
■5A£fflV^ H«60>Jli:|5l«l©^T-«iJ^Ufco 
< 1 H-NMR^|ff (CDC1 3 , 300MHz) > 

6 (ppm): 6.6-5.1(m, 4H), 3.33(s, 6H $ tz &9H), 3.64(s, 8nH $ tz &12nH) 

HWJ8 5kDa2*^^te^^U xf-l/>^U */pa^**)-> §§#&© 



: 5CHTM(2URa) 



mm 
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0 



CH 3 (OCH 2 CH2)n-NH-C-0 



> 



o 



o 



'CH 2 0-(CH2) 2 -C-H 



CH 3 (OCH 2 CH 2 ) n -NH-C-0 



H»J4i:|5j^tLT^fi5cbfecis,cis-l,3,5-^^D^Jrit> h U P< * y -;i/50mg 
£JMDMF0.5mll;:?gJ3?Ufc^ zkHtft^ h 'J ^A17mg£«]U 0°CT-15#PM 

rST-16M*|#bkc ^U*W7A«U cis,cis-l,3,5-^^D^^-l7-> h 
U * $ J — ;U©l(fl[ 117*0 tfrtV^l/^t PSM^UT-fe*— ;i/ (propionaldehyde 
dimethylacetal) L £tf;-£$J£ 15mgf#fc (JR*38%) • 

< 1 H-NMR^ (DMSO-dc, 300MHz) > 

6 (ppm): 0.62(m, 9H), 1.54-1.88(m, 9H), 1.83(q, J=6.20Hz, 2H), 3.27(d, J=6.30Hz, 2H), 
3.33(s, 6H), 3.39(d, J=6.30Hz, 4H), 3.46(t, J=6.20Hz, 2H), 4.51(t, J= 5.70Hz, 1H) 
<RS#lfr (FAB- MS) > 
»HS : (M+H) + 277 
SlrafS : C 14 H 28 O s = 276 

f#?>tlfefl:^tll5mg$J^7kDMFlral{;^Ls 31//1© h 'JiW^ M££ 
g©CuCl$M tfco 598mg©mPEG-NCO (^^#^115,000, Shearwater Polymers, 
IncMs ^jg : CH 3 (OCH 2 CH 2 ) 0 -N=C=0) £MU SiST 211$ Baffin Lfco i&r&£ 

lO^SO^x^-;ux-^;i/fc^Tbs i^bfc * &EUKU M 

JITT-Ki L fco f# £ ftfc e&@&578mg£il|»Jl £ l»&&ffiHPLC«i£ U 
383mg£ % tz o d <D o % 100mg£ 70% mWkfeWL fc&Ml,, 40°C T" 16B#F,S t 0 



79 



WO 03/000278 



PCT/JP02/06227 



TSK gel G2000SW XL * 7A^ffll\ HJiB^Jl TO©£ftT*8llJJt L fco 
fS^HS : 12.7# 

< 1 H-NMR^>W ( CDCI3, 300MHz) > 

6 (ppm): 3.38(s, 6H), 9.79(t, J=1.56Hz, 1H), 3.64(s, 8nH) 

Bg-5f : 5CHTM(2UM) 

mm : 



**«4i:HailfcbT^J*bfccis,cis-l > 3,5-S/^D^*1J-> h 'J * * ^ -;u 
100mg*5ctt>*DSC735mg^^l0ml©7 ? -b h - h V-Jl/fci&ffU DMAP 210mg£ JP 

^MAP/LffltBL&o *T«JI£a$flE$&«U cis,cis-l, 3, 5- h U * ^ 

[cis,cis-l,3,5-tris(succinimidy]oxycarbonyloxymethyl)cyclohexane] £333mg#;fc (lR 
^97%) o 

FAB-MS : 598(M+H) + 

f#e>tlfc^^30mg(0.05mraol) fcmPEG-NHaCTO^fiS.OOO, B#M(») 
ft] 500mg (O.lmmol) fc^b* U >fci§fl? t> TEA2(Uil£;&niU ^&T*2M 




CH 2 oJ-NH-(CH 2 ) 3 -n1 
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mWLtzo tii^T, -ru^U>VT^> (propylene diamine) 42/zl (O.Smmol) 

(Aidrich^) itM*., mwzis L>\zimMft\stio ^m^^Mb^m^^x.^- 

86%) o 

t# £> tlfe^*425mg$7K200raHl^||g U 20ml©SP Sepharose F.F.ft 7 A 
(Amersham-Pharmacia Biotech?!) T*!M U 2#ilPEG£^tr i ftll#«fc £ £ P 

^MEEMLfco f#£ftfcfcfcJ$:62.5mg (6.25/zraol) £fiSftlj^7j<f!t:>- h V ^AtK 
&$0.5ml£^8?U W, xh^^>*;i/^;i/?L/^^ b*2.1mg£fln Z.T 10# 

<^;i/®jiHPLC^-|ff> 

TSK gel G-2000S W XL * 5 A * ffl V > x 1 £: |s] *i (3 L T t « 

ft ft 1$ HI : 12.4# 

< 1 H-NMR^/f (CDC1 3 , 300MHz) > 

d(ppm): 0.63-0.75(m, 3H), 1.75-1.78(ra, 12H), 3.1-3.3(m, 12H), 3.38(s, 6H), 3.64(s, 
8nH), 5.20(br, 3H), 6.73(s, 2H) 



B&-^ : 5CHTM(2EA2) 



CH 3 (OCH 2 CH2) n -OCH 2 




CH 3 (OCH 2 CH2) n -OCH2 
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100mg^^2kDMSO23mlt^MUfe^ tert-^ h^r^* U ACDtert-:/* ^ -;U*g 
$ (lmol/L) 958ml^»bs ^T'll#M#Lfco ^ f^tert-T^yl/M 
ri^IUlU 90°C-£16BfM#bfco ^£T-$#Ufc^ ^'J^^^^^A 
T'MU l-0-tert-^h^^^;i/^^;i/^^;V-cis,cis-l,3,5^>^D'\dpl7-> h'J^ 
# y — Jl/ (l-0-tert-butoxycarbonylmethyl-cis,cis-l,3,5-cyclohexanetrimethanol) ~& 
22mgf#fc (Wl3°/ 0 ) , 
<'H-NMR#|)t (DMSO-d 6 ,300MHz) > 

6 (ppm): 0.60(m, 9H), 1.55-1.90(m, 9H), 1.48(s, 9H), 3.36(d, J=6.42Hz, 2H), 3.39 (d, 
J=6.15Hz, 4H), 3.95(s, 2H) 
<KM##r (FAB- MS) > 
H^Jfi : (M+H) + 289 

mmm ■. c 1s h 28 o 5 =288 

±IBT^# £ ft;Hb£rt)22mg£ y;nf >#ffl^T> J5^7jc U s> >200 U 
^d'sJUL b (23mg) ^M.bfea^7jct:U^>200//l?:ttLfeo 0°CT'3B$ 

AT-fSM-r-s^tfCct i-o-tert-:7 h*^#;i/*-;M?-;b 
-3-0,5-o-i; hi/;i/ -1,3,5-^^ p/\^i7-> h ux^y-;u 

(l-0-tert-butoxycarbonylmethyl-3-0,5-0-ditosy]-l,3,5-cyclohexane trimethanol) £ 
22mgf# (JR*48%) o 
< 1 H-NMR^^If ( CDCI3, 300MHz) > 

6 (ppm): 1.26(m, 9H), 1.75(m, 9H), 1.47(s, 9H), 2.46(s, 6H), 3.29(d, J=6.30Hz, 2H), 
3.80 (m, 4H), 3.89(s, 2H), 7.36(d, J=8.10Hz, 2H), 7.76(d, J=8.40Hz, 2H) 
(FAB-MS) > 
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fgffllfit : (M-tert-Butyl+2H) + 541 
atwfil : C 2 9H4o0 9 S2=596 

1.4g©mPEG (¥i$#^ft5,00Ck BMJIe (80 *±SO h;i/X >2mllCig 

JPU 7;^^■>iiMT^ TkHiflsi- h 'J t> A26mg^T U 30OTjf#U£o ^ 
z 'Nj&zk h ;i/ x > 500 /z i (i mM b 76m g © i-0-tert- ^b^>#;i/tf-;i/*?-;u 
-3-0,5-0- hi/;i/-i,3,5->^D^dr-b-> h 'J^^y-;^iTi> &UT—m& 
mnhtzo MJfrM£i>x^;ux-er;M;:?ilT U £$UfcfifeM£at 

jitcfc DHU&U METT'lSiliU^o ff^ftfc fife Eftl.2g£ 120ml© DEAE 
Sepharose F. F.£ 7 AT-^WJ2h |bJ1§ U @fttJ£l54mg£*|fc( Wll%) 0 

<^;i/St3®HPLC##r> 
TSK gel G2000SW XL * ^ A £ ffll ^ MMM ltmUO 2kflrT? MfeLtZo 

uwmm : 12.7^ 

< l H-NMR^*f (CDC1 3> 300MHz) > 

6 (ppm): 3.38(s, 6H), 3.64(s, 8nH), 0.58(m, 9H), 1.72 -1. 93 (m, 9H), 3.38(s, 6H) 

mmmii 5kDa2#$$#^* yx^u>^'j=i-;i,- h vTvymmfav>^$L 

: PEG 2 C1 

mm : 



¥i§#^M5,000©mPEG [BMJIM (80 *±M] 2.0g, MSf6444mg, 
>^>10ml%^-^7 7X3{3AtLx ^;W^T"90~95 o C£;Jj[lMU #J§4ral£|5& 

?-i/-77,4A\g*1)W7Ls 3BIHJK*iBilKL&o &M£^£P&s 3,000rpmT*>i 





CH 3 (OCH 2 CH 2 ) n -0 
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bfc„ tf^ftfefife^igSr-r ^ yBR30mg*£tro.inioML«5»tt«* 

(pHlO.O) lOmlfcifJWU 4"CT*3BiaSJ«Ufco lmol/L^^$:JPx.-CpHl~2(Ci^ 
£bfc&x ^DDWl/ATiailfc 0 *PD*;i/AJl£iB*eu ^XfJl/X-T 
;Pta5TLT^J*tfeitJ8930mg%iajRUfc« £tl£ 930ml© zkfcliggfU 80ml 
©DEAE Sepharose F.F.A7A ( Amersham-Pharmacia Biotechftt) TiMbfco @#J 
H#*lsIiKU lmol/UBBlTpHl^fcWfibfc&x &M5M©* p d *;i/Aftttt! 
U iEiilt. ^rt^^x^;i/x-x;i/(c^Tts 4^lfcM5iEI2 

j*U @»£618mgf#£: («62%) 0 

<y;i/«SIHPLC#*f> 

TSK gel G-2000SW XL * 5 A V\ fgffiftll £ IZftffi b « 
&&B#Hg : 12.4# 
< 1 H-NMR^^ff (300MHz) > 

6 (ppm): 2.38(t, 2H, J=6.92Hz), 1.95(m, 2H), 5.66(brt, J=6.33Hz, 1H), 4.43(brm, 2H), 
3.38(s, 6H), 3.64(brs, 8nH) 

: PEG 2 Mal 

mm : 



2.0ml©l,3-i;T^ J > (20^g, 24mmol) £0.1mol/l©ii ? ^i£IM (pH 

10)600mlt^PU^WJllT-aiMUfc^tJ6g$iPxT-M^»bfeo2 m ol/l 





N^>-NH(CH 2 )3-N I 
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b it a £ ttEE&Mk b T 2,4- ;* [ ^ h * * ( x ^ i/ > n ] -6-N- 

(3-7 t^) 7 ^ y -s- h 'j > {2,4-Bis[methoxy poly(ethylene 

g]ycol)>6-N-(3-aminopropyl)aminos-triazine} £4.48g|#fc (IR¥75%) 0 
< X H-NMR (CDC1 3 , 400MHz) > 

6 (ppm) :3.64 (s, 8nH) , 3.38 (s,6H) , 4.44 (brt, 2H, J=5.0Hz) , 4.49 (brt,2H, 
J=5.13Hz, ) , 6.02 (brt, lH,J=5.74Hz) , 2.83 (t, 2H, J=6.47Hz) , 1.71 (m, 2H) 

676mg (8mmol) ©Tl/>f $ K *»Kx^-;i/40mlt:*» U *#Tx 
t;U*U> (N-methylraorpholine) £878>ul (8mmol) tWXs i^TxhJri/^;!/ 
^-;i/^7D V h* (ethoxycarbonyl chloride) 946/zl (9.6mmok 1.2^4) 1)QZ.Z, 30 

;HST*HfisSHbTN-X 5. K (N-ethoxycarbonyl maleimide) 

£654mgf#fc (IR*55.6%) . 
< 1 H-NMR (CDCI3, 400 MHz) > 

6 (ppm) : 6.82 (s, 2H) , 4.42 (q, 2H, J=7.00Hz) , 1.42 (t, 3H, J=7.09Hz) 

±K"C£j*bfc2,4-lf* h^>#U (xf l/>^ij3-;i/) ] -6-N- (3-7 
^ y 7*D t;i/) 7 ^ ^-s- h D 7^ > {2,4-Bis[raethoxy poly(ethylene 
glycol)]-6-N-(3-aminopropyl)aminos-triazine} 4.48g (0.448mmol) ^tK^Tn fiSfDj^ 
m?m± h U *A*«iS45mlte:ig#U N-X h^ri'AM^YW O 

(N-ethoxycarbonyl maleimide) 151.5mg (0.90mmol) £flQX. T0°CT'10^F^^# b 
&• 7jc^l80mlSp^., $e>tM7?i5^Ba«W!pbfco * D O ATtttB U » 

#U ^x^;i/x-x;H3^Tbfc 0 £j*bfcefcJ8£iM)iU «BEft*bTBW 
t) {2,4- tf* O r-^>*'J (ifU>^'j3-;H ] -6-N- h*7D 
fcVb) 7^ ^-s- h U [2,4-Bis[methoxy polyethylene 
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glycol)>6-N-(3-maleimidopropyl)amino-s-triazine] } £3.9gf#fc (i&$86.7%) 0 
< 1 H-NMR (CDCl 3> 400MHz) > 

6 (ppm) :3.66 (s,8nH) , 3.38 (s, 6H) , 6.73 (s,2H) , 4.46 (brm, 4H) , 5.76 
(brt,lH,J=5.74Hz) , 2.61 (brt,2H) , 1.85 (ra,2H) 

ifc-f : 50RN(2UA) 
«ii : 

O 

CH 3 (OCH 2 CH2)n-0-CONH-CH-C-OH 

CH 3 (OCH 2 CH 2 ) n -0-CON^ 

10g(2mmol)©mPEG(^J§#^M5,000 N (#c) fi) £ M * U > 10ml 

C$gJ!¥U DSC2.56g (lOmmol) ^5 <£. tFDMAP 1.22g (lOmraol) £iQ;l^ g^T*^ 

#Lfco ^&ti*»B'JU ^M^200mi£D^x5 L ;ux-^;i/iti(3^Tbs itjgt^-e- 

fco &fitt«*ttttLT*ffi!£*U mPEG©Succinimidylcarbonate£8.6g (J&U* 
86.0%) fffco 

< 1 H-NMR^*f (CDCl 3 ,300MHz) > 

(5 (ppm) : 3.67(s, 4nH), 3.38(s, 3H), 2.84(s, 4H) 

KliZs (Ornitine) 337.2mg (^^^-T^X^M) &75mmol/L 

DAJMfiffflK (pH7.8) 10nlC»f?U ftfcMbfcmPEGOSuccinimidylcarbonate 
lX>g&^U1*OjO*.TigJJ¥Lfco lmol/KDzfcK-fb^ h U 

M©pH£7.8£$EJ#U ^MT-SS«#Lfeolmol/l6DJgKTpH3fc:aiSgLfc«s 

U>(c^fPtt^xf-;i/x-7 1 ;i'4'T^^^feo fiMS^SIU mPEG#l 
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?£#P-U 5fe^SIS^bfemPEG©Succinimidylcarbonate760.2mgS:i0^x ££i::TEA 
2i.2^i£fln*T:p;i/3>fuft>K Slt-MHtfl/fe, *iS«i£88'J^ $E 

T% &J££I&*U *50ml*JP^.Tlmol/IffiK'epH3fciSiSEbfco ^DD^Af 

fc«TU 4fifebfcefet*j8*a»bl.21g*?»fc"(JR*79.6%) □ 60ml© DEAE 
Sepharose FF# 7 A (Amersham-Pharmacia Biotech}!) XMMbs @#J$!l£:416mg . 
Etffbfc (JK*34.4%) „ 
<y;UMHPLC##T> 

TSK gel G-2000S W XL # 5 A £ ffl V > N Hlffe#iJ ltHitlt ##r b fc . 
: 12.4# 

< 1 H-NMR^-*ff (CDCl 3 ,300MHz) > 

<5 (ppm) : 5.21(br, 1H), 5.57(br, 1H), 4.1 -4.4(brm, 4H), 3.64(s, 8nH), 3.38(s, 6H), 
1.5-2.0(m, 6H) 

mmmu 5kDa 2*mftf&m# u ^ u > y >; □ >g§^ff©^ 

: 50RN(2RaA) 



^-;i/-^> (Ornitine) Jgggjg 24mg (0.14mmol) (t*7^f^^l) 
— ;HOmlfc8SS8U PEG-r^^k K (Shearwater Polymers, Inc.Ms 
5,000) 1.5g (OJmmol) £AQX.T^fiT'jt# bfco 4 t> A */ 7 J * D t K U Y 



H 9 

CH 3 (OCH 2 CH2)n-CH 2 -NH-C-C-OH 



CH 3 (OCH 2 CH 2 ) n -CH 2 -NH 
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(Sodium Cyanoborohydride) 89.5mg ( 1.4mmol) £*][];?. x £UT~— M&jf # Ltz<> 
£ h (C V 9 4 <5 A T J # P h H U h* (Sodium Cyanoborohydride) 44.8mg 
(0.7mmol) £it;!jDU fi^Ufco ^©gL ?ifi®7j<$iP^.. Mi±-M*y-;i/£ 

iETM^lib^ 1.25g©fi£E$$j£f#£ (JR^83.0%) 0 

SP-Sepharose FF# 7 A (I20ml s Amersham-Pharmacia BiotechS^) 
"CJIE&^U. E»165mg£iBtf#b£ (W13.3%) 0 
<^MHPLC##r> 

TSK gel G-2000SW XL * ^ A£ffll\ H»Jl £ IrIJII;: UMUo 
ffiftM : 12.4# 

< l H-NMR#|fT ( CDCb, 300 MHz) > 

6 (ppm) : 1.6-2.1 (m, 4H) , 3.0-3.3 (m, 6H) , 3.38(s, 6H), 3.64(s, 8nH), 4.68(br, 1H), 
4.72(br, 1H) 

mmmis 5kDa 2*m$-mm# vx-ri/yyv^-ji-vr^yrnvxymm 

^ : 5DPA(2UA) 

mm : 

o 

CH 3 (OCH 2 CH 2 ) n -0 CONH-CH 2 CH-C-OH 

/ 

CH 3 (OCH 2 CH 2 ) n -0-CONH 

10g(2mmol)©mPEG (W#^S5,000, B#« («0 10 £iM^^U>£ 
mmLs DSC2.56g (lOmmol) £ <fc 7JDMAP 1.22g (lOmmol) ^ Strife 

btiE^ib, mPEG©Succinimidylcarbonateg:8.6g (IR^86.0%) fffco 
* £ \ 2,3- V 7;;7'nt^ >^Jg^ ( 2,3-Diarainopropionic acid hydrochloride) 
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281.1mg (2mmol) (± il 7 4 =r 7*>7 ®0 £75mmol/LD (pH7.8) 10ml 

«8¥U lmol/l7j<^fb^ h U ■>A7j<$?&T'pH8.5fc:llS£U fcfcWRbfcmPEG 
CDSuccinirnidylcarbonate ldgfe^b? Oj&P&T$§#P bfco lraol/L7jcM^ HJ £A 

7k««*SP^&* I &*ift*pH8.5t:«H#U £»T-g««*Fbfco lmoi/tilKT- 
pH 3Cillfei, ? D D *;i/AT*»i±i Vtzo^mmftbffiBTmmii UmPEG 
mft?&& Ltz2,3-V7 ^ >^£730.0mgf#fc ( W73.0%) 0 CI 

Jg<b 7< 1/ > £ jg/9¥ LsftfcMWlLtz mPEG®Succinimidylcarbonate730.0mg£ JP X. s 

9J& MffTs ?§g£»£U M£l.l8g£f#fc (JRafS80.8%) 0 60ml©DEAE 
SepharoseFF(AmersharrhPharmaciaBiotech#)T"Mbs glfttl£507mg (IR* 
42.9%) TOUfco 
<y;i/ttfflHPLC#*T> 

TSKgelG-2000SWxL#^ A£ffiV\ HMjl £ Ir]$I£ ItMlfeo 
«&B#il : 12.1# 

<'H-NMR^t (CDC1 3 , 300MHz ) > 

6 (ppm) : 6.00 (br, 1H) , 5.70 (br, 1H) , 4.1~4.4 (brm, 4H) , 3.64 (s, 8nH) , 3.38 
(s, 6H) 

HJ60J16 5kDa3*«j^lRS^»Jxf-l/>^ijD-;b- h U^>SI^©^ 
B&-5§ : 5TRC(3UA) 

mm : 

CH 3 (OCH 2 CH 2 ) n -NHCO-OCH 2 
CH 3 (OCH 2 CH 2 ) n — NHCO-OCH 2 -C-NHCH 2 COOH 
CH 3 (OCH 2 CH 2 ) n -NHCO-OCH 2 



0.5mg(2.8yamol)O h V i/ > (Tricine) (N-[Tris(hydroxymethyl)raethyl]glycine, 
rX^tt) £50mg (l.O^mol) ©mPEG-NCO (Shearwater polymers, Inc. 
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SU ¥^#735,000, ^ji : CH 3 (OCH 2 CH 2 )„-N=C=0) £ T/UZi >^T0.5mlCD 
DMFCigJUU lA/LLl (l.O^mol) ©TEA^iPX. N $ & fc'J>fi0^fljffl*Jn^.x g 
iat- H# b fc o £ £ {C „ 25mg© mPEG-NCOjo «fc 7J1 M 1©TEA£ ii Jp U»Uco 
0.1mol/UM£50m]iPX.fc^ 50ralO £ D □ * ;U A T" £B bfco ^DD*Mf 
<&^7jcM^- h 'J e/A"T$£«U SMilliU ffl5Efi£$U5ingS3tf§bfc 
(IR$20%) o DEAE Sepharose F.F. (Amersham- Pharmacia Biotech}!) ±1^ 

<y;i/^?iHPLCM> 

TSKgelG2000SW XL * 7 A (7.8X300mm) (3HV-) ISJf&fll 1 i: 

bt#flrbfco 
^^B#P^ : U.5# 

<'H-NMR#*f (CDC1 3 , 300MHz) > 

6 (ppm) :3.38 (s, 9H) „ 3.64 (s, 12nH) „ 4.10 (s,6H) s 5.43 (br,3H) 



^ : 5PET(3UA) 



H 9 9 H 

CH3(OCH 2 CH2) n -CH2 N-C-0-\ y^O-C-N-CH 2 (CH 2 CH 2 0) n CH 3 



,-N-C-0-/\-0-C-N / V N f 



CH 3 (OCH 2 CH2) n -CH 2 -N-C-0-^ ^-O-C-N' V N C OOH 

6 6 



^>^xij^ij h— )l> (pentaerythritol) 136mg, DMAP 122mg£ 7)ldf >M$J*P 
DMF5mIfc ig#U CDI778mg£iD* s -M&jf#b7Co mPEG-NH 2 (¥*9#^§ 
5,000, B#$Jli$fc)ttik flt£ : CH 3 (OCH 2 CH 2 ) n -CH 2 -NH 2 ) 5.0g£DMF 10ml£?g 
It> itu$b££^^1.25ml£M, ^WZffin^tzo O.lmol/US "5 MM 
(pHIO) lOOralfc r ^ y Bft ( r -aminobutylic acid) 2.6gfci§JSgbfci8M£*# 

90 



WO 03/000278 



PCT/JP02/06227 



Aetata U &fe%4.2gmtz (84.6%) „ ^3.8g£ 1000ml© DEAE Sepharose 
(Amersham-PharmaciaBiotectf±) T?*iiS£U i fttj£254mgf#£ (W6.7%) 0 
<^;i/S3iHPLC^*f> 
TSKgelG2000SW XL #7A£/iHV 1 £ l^©^"?^ Ufco 

: 11.4# 

< l H-NMR^-*f (CDC1 3 , 300MHz) > 

6 (ppra) : 5.44 (brt, J=5.0Hz, 3H) , 5.25 (br, 1H) , 4.09 (brs, 8H) , 3.65 (s, 12nH) , 
3.29 (s,9H) ,3.26 (m, 8H) ,2.37 (t, J=6.8Hz, 2H) ,1.80 (brra,2H) ,1.77 (m, 6H) 

B£^f : 5PET(3UM) 

mm : 



h 9 9 H 



CH 3 (OCH 2 CH2) n -CH2N-C-0^y— 0-C-N-CH 2 (CH 2 CH 2 0) n CH3 
CH 3 (OCH 2 CH2) n -CH 2 -N-C-0-^ \ a a 



.■W-S-oA-o-c-n-N^j 



1 > # x 'J * ij h — ;H36mg s DMAP 122mg£DMF 5mlMP U CDI 778mg£ 
iP^T^Hf^^aEPfC-SSltlfUfco mPEG-NH 2 (¥^#^#5,000, B#*fl 
JK#fc)*tffi!k : CH 3 (OCH 2 CH 2 ) 0 -CH 2 -NH 2 ) l.OgfcDMF 2mlt jgffP U ffiiELfc 
Sj^^tl0.25inl% JP X. s ^?Str gjfa $ * o tii V n T 187// 1<D 7* D f 1/ > S> T $ > 

SaE975mg%^fc (»97.5%) „ d ©^*££l00ml©SP Sepharose F.F.jb 5 A 
(Amersham-Pharmacia Biotechtt)^Mi! U eft»*110mg*^fc(JR*11.3%) o 
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35%) o 

<^;i/^jiHPLC^*T> 

TSKgelG2000SWxL#7A£flH^ H»J 1 £ |5l*§©&ftTilJ£ tfe« 
ftftttlH : 11.3# 

< 1 H-NMR^*f (CDC1 3 , 300MHz) > 

£ (ppm) : 6.73 (s,2H) ,5.33 (br,3H) ,4.08 (brs, 8H) ,3.64 (s, 12nH) ,3.36 
(s,9H) ,3.25 (m,6H) ,3.11 (m,2H) ,1.77 (ra,8H) 

Pfc-t : 5PET(3UU) 



H M 

CH 3 (OCH2CH2)n-CH 2 N-C-0 
H 

CH 3 (OCH2CH2) n -CH 2 -N-C-0 




" H 

0-C-N-CH 2 (CH 2 CH 2 0) n CH 3 




^>^xUX'J h— ;H36mg^ DMAP 122mg£DMF5mUl7g/ii? U CDI 681mg£ 
ttfi) 1.0g£DMF2mlfc:?gJ!j?U ffift Lfc£j&$B£4»286/zl£;&n*x MTSJi&U 

fe 0 Ejfcjftfc^x^i/x-^i/fcjrFU setfe«S|I|iKLT*i£E*£A*U SfiS 

£lgf#fc (1R*100%) o ^V^T^^S^TSKgelODS-120T^7 7 A (30mmX250ram s 
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mV-) ^ffl^TiiU fifi*&*£l65mgff £ (Wl6.5%) 0 

^CDe^*80mg^m^^l/>t^Ls DSC4.1mg s DMAP 2.1mg 

£E$Lfce£^£ME&!lgU @l»£63mg<#£ (1R*78.8%) 0 

TSKgelG2000SW X L* v A£flH\ USS^J 1 h |p)1i©^TiJ^ U feo 
: 10.7# 

< 'H-NMR^-ftf (CDC1 3 , 300MHz) > 

6 (ppm) :5.49 (br,3H) ,4.11 (brs, 8H) ,3.64 (s, 12nH) ,3.38 (s, 9H) ,3.25 
(m, 6H) ,2.87 (s,4H) ,1.78 (m,8H) 

iiW2o 3*0M^^^u^^i^>^ijD-;i/-^>^ai';^u h-jmmfo 

B&-^ : 5PET(3URa) 

mm : 



^>^xijX'J h— ;i/136mg^ DMAP122mg£DMF5ml(C?g8¥U CDI 681mg<£: 
iOX-TT^ZJ^mM^T'^Lfeo mPEG-NH 2 (¥i§#^S5,00(K B$«(**) 
*±®0 1.0g£DMF2mlt^fl¥U bfc£jfoMl§i^286/il£ jQ;t, ^ST'S^t 

950mgf#fc (4X¥95%) 0 lrc^T?l8E£:TSKgelODS-120T# A (30mmX250mnu 
*V-) £ffl^T*fffi^U El^*^300mg#fe (W31.6%) „ 

Z(D&&mjfc300mg%i&4b*3-U>izmM[s, DSC 15.4rag N DMAP 7.3mg 



CH3(OCH 2 CH2) n -CH 2 -N-C-0 

6 



CH 3 (OCH 2 CH2) n -CH 2 N-C-0 




X 
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?Jl/7;i/ft KS> X^-;i/7-te^— (4-aminobutylaldehyde diethylaeta) 3.5/Zl£flD 
MBEttflfcU 8fi££250mgftfc (W83.3%) . 

Siiioomg*io%TFA%^tf^b^^u>k:*j!ILs (rCTMSiaftB^ >^X 

40.0%) o 

TSKge]G2000SW XL * 7A*ffll\ £ IrI&O U o 

®ttmm : 10.6^ 

Hg-Sf : 5SUG(3UA). 5SUG(4UA) 

mm. : 



R d -0 O-R 4 

^b^5SUG(3UA)t:*5^-Ci±R 1 s R\ R\ R 4 (D^3otf 
CH 3 (OCH 2 CH2)„-NH-CO-T-fe DvS*)Cl 0#jJc5RJSi : FT?& £ 0 ft£ffcUG(4UA) 
fc:fc^TttR\ R\ R\ R 4 ®£T#CH 3 (OCH 2 CH2) n -NH-CO--t;&£) 

5.18g©a-D-^;Ul3— *^>*T^— b£DMF80mlfc*gfl¥U 2.37 g© fc K 

M^rME^UT, o-D-^t7;-7.2,3,4,6-rh77tf - h (a 
-D-Glucopyranose-2, 3, 4, 6-tetraacetate) £4.0gf#fc (JR^87%) 0 




R 1 ,R 2 , R 3 , R 4 = 

CH 3 (OCH 2 CH2)nCH 2 -NH-CO- £7=1* H 



94 



WO 03/000278 PCT/JP02/06227 

< 1 H-NMR##f (CDCI3, 300 MHz)> 

(ppm): 2.02 (s, 3H), 2.03 (s, 3H), 2.08 (s, 3H), 2.10 (s, 3H), 4.14 (m, 1H), 4.27 (m, 2H), 
4.91 (m, 1H), 5.09 (t, 1H, J=9.7Hz), 5 .47 (d, 1H, J=3.7 Hz), 5.55 (t, 1H, J=9.8 Hz) 

850mgCD±M'&tl*^bp<^U >15 mlfcjS/HU 0°C£T4.8 ml© h 'J £ D P 
T-fe h - h 365 ml(DDBU(l,8-diazabicyclo[5.4.0]undeo-7-ene)$^i!jPt/zo i& 

mZ®BZTmffiLfc'&, i/^yM7AtIlU a-D-^;Uzit^y-*-2,3, 
4, 6-9- h — hl-(2,2,2-h 'J^DDJ^'f * r J — b) (a 

-D-glucopyranosc-2, 3, 4, 6-tetraacetate-l-(2 > 2, 2-Trichloroethanimidate)) £635 mgf# 
ft (»53%) 

< 'H-NMR^flr (CDCI3, 300 MHz)> 

(ppm): 2.02 (s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.08 (s, 3H), 4.13 (m, 1H), 4.21 (m, 1H), 
4.28 (m, 1H), 5.13 (m, 1H), 5.19 (t, 1H, J=9.8 Hz), 5.57 (t, 1H , J=9.9 Hz), 6.56 (d, 1H, 
J=3.7Hz), 8.71 (s, 1H) 

693 mgcD±IB<b-&tl 1 109 fj. 1© 9 V □ —)\>Wi * 9-)]/ £ i&it * * U > t U 
7;vJ>#i^Ts ^WemWLtzo £jfc«t*#mu F'J7Ji/tD^^>^;i/ 

S*«#bfc. 77/zl© h >£^inU t70«U;. 

JMTlilfe^ i/'JAm7At«U [(2,3,4,6-rh7-0-7tfJl'- 
/?-D-^l/3t7y^;i/)^^^]Si^f^x^r;i/[ (2,3,4, 6-tetra-O-acety 1- /? 
-D-glucopyranosyl) oxy] acetic acid methyl ester?: 162 mgf# ft (l&$27%) 0 

< x H-NMR##f (CDCI3, 300 MHz) > 

(ppm): 2.01 (s, 3H), 2.03 (s, 3H), 2.09 (s, 3H), 2.10 (s, 3H), 3.70 (m, 1H), 3.75 (s, 3H), 
4.14 (m, 1H), 4.26 (m, 1H), 4.29 (s, 2H), 4.67 (d, 1H, J=7.8 Hz), 5.05 (m, 1H), 5.09 (t, 
1H, J=10.8 Hz), 5.25 (t, 1H, J=9.5 Hz) 



95 



WO 03/000278 PCT7JP02/06227 

±h K©;**y-;i/$g$(28%)9.4#l*«]U ilT'ffi^lfco 

^jl/x7r^[ ( /? -D-glucopyranosyl) oxy] acetic acid methyl ester£80 mg 
mtz (JR*82%) o 
< 1 H-NMR^ff (D 2 O,300MHz)> 

(ppm): 3.39 (s, 2H), 3.40 (m, 2H), 3.69 (m, 1H), 3.75 (s, 3H), 3.86 (m, 1H), 4.06 (m, 
1H), 4.26 (m, 1H) 4.44 (m, 1H) 

2mgO±IB<b-^tl^DMF100 > al{3^Pbs7^1CD h U *?-)l7 > s 'J>«©CuCl 
£Mbfco 240mg©mPEG-NCO£»U tlf^bfco irl^^xf jH-r/l/ 
tiTU £$b£££tfcJS£II]i£ZU Sff^ilfeo ff ?>tLfe 6^0^200 mg 

§imoi/L^^*'; ^2>7kmmzmmbs ^ux'4m?MWbtzo s$«i:^n 

*;uA£J;m).imoi/iJM^£?fe!]nu £ dd*;uaji £tttBU MtRM^- h U 

^AtlEl^tf;^ MEE3£'Jj|U fife Eft 195 mg£f#£ 0 20ml© DEAESepharose 
F.F.A7A (Amersham-Pharmacia Biotech^) T"*f®£U ""FfB£^T'fb'&tl£f# tz o 

<b-&^)5SUG(3UA)©lRM(i6mg (IR^5.0%) D ^;U^3iHPLC-f©«J#D$P B 1 
(il0.8^-Tfeofeo 'fb-&tJ5SUG(4UA)©M(il2mg (I&^7.6%) T* & D 
HPLCT" © & & B# ffl it lOAfrZ' ft^tzo tH&fft ^HPLCfctTSKge^OOOS W XL :*J 

< l H-NMR^1?f (CDC1 3 , 300MHz) > 

6 (ppm) : 3.38 (s, 9H£ fclil2H), 3.64 (t, 12nHg; fc&16nH), 4.1~5.6 (m, 7H) 

mMM22 lOkDaSilS** Ulf b >^ 'J 

: 10SCM 
*£ : 

CH 3 (OCH2CH 2 )aOCH 2 COOH 
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S.Zalipsky£:G.Barany©#& tfr *7 9 r 4 7 7>Y 

3 >rt3-7)]/ U V — X (Journal of Bioactive and compatible polymery) 53§\ 227 
M (1990^) ] C*CTWT©£iS-C»&U&o 

#S8L SUNBRIGHT VFM-3010M] 10g*S£« h >50ml£ jgfl? U tert-:/ h ^> 
* >J£A1.12g£iD*.3$&®U &»©g#30ml&Rfc5&Lfco 7Jl/3>H[j3 v 50°C 

fcSOOmKD^x^l/x-T^l/MTU £/$Ufci*iS*«3Sfc:«fc DIslJ&U MJEET 
SfcAiLfco IfcV^ ^&ftfc&«f&*9.2g£lmol/I^Kfb:f- b U * A7jC^Ml50ml 
t»U 1 BIMHfttbfco lmol/I^^160ml^i!jPX.^ ^PP*;UA500ml 

T-attSLfeo ^DP^;UAM*^*«Si?± h U ^At^iU 10ml£T*MEE*§fS 
bfcgK 300ml©^x^;i/x-x;i/cp(3^TU> ^UfctSfc«*»ES£*LTiW 
ft^«J* 6 b T 7.5gf# fc ( iR*75%) o 
< 1 H-NMR^|lf (CDC1 3 , 300MHz) > 
6 (ppm): 3.64(s, 4nH), 3.38(s, 3H), 4.15(s, 2H) 

mMM23 5kDa2^^lKM* , Jx^^>^iJ n-MiMiSh >#- 
7 x D >-/? 

B&-^ : 5CHTO(2UU)-rhIFN-/? 

M± r U ■? A£^m0romol/Lt) A,MM (pH7.5) XM%i b fcl.3mg/ml©# 
#^JlT^#e>ni>*^i|irhIFN-/?1.2mlt s »#lJlT-I&tf# b fcft^it)15mg (gfi® 
l^;i/Sfc !520^;i/) §fln*x -S*4"CTSjiS*ff &J«3:Sephacryl 
S300*7 A24ml (Amersham-PharmaciaBiotechtt^) ^m^X^/JV^MLtzo feffi. 
mte&^3-U>yVzi—fr&&W.lmo]/lMit,i- h U "7A£^tf20mmol/Lt) A/K 
<8«f*^ffifflbfco iW&*$trIi#14.5ml*|s]lKU 7ja4Jml£;fjn;LT#lRU 
CM-Sepharose F. F.# 7 Al.Sml ( Amasham- Pharmacia BiotechfctiO "C^Ubtzo V 
;i/«5ST*l#5)*lfcll^'*ll*7AfcaJSUs 3m]©M«i8n?i5fc#LfcgU lmol/L 
ttft^-h U^A*^«jBIttlf*tf»aU #ifflbfco 0.24mg/ml©@l$^£^tfli 
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#1.4ml£HHKbfc (iR^21.5%) o 

<iMi> 

2- * ;i/ £ 7* h x * ; — )i y -c sds-page £ ff v n > l ~5#^ *g CD ; s* > K £ 

: PAGEL SPG 520L (7 h— ftfi) 
|&€> : FAST STAIN™ 

^17-*- : Low Molecular Weight Standard (M-f s> K*±10 
< y ;i/^3iHPLC##f > 

: 150mmol/ljHb^ h U 20mmol/lM;J- h >j (pH4.5) 

££M : 0.5ml/# 
f&tB : UV280nm 

M*7A : TSK gel G-4000SW XL (7.8 X 300mm X2;fcg*£) (^V-ttM) 
<£&Bf : 40.3# (l~4#^*£i§tf*0 

MMmiA 5kDa2*ti^-«^^Ux^U>^'J 3-;HWIi^St b-f>*- 

Pfc-f : 5CHTC(2AA)-rhIFN-/? 

fl;»2®fb-£tll00rng (O.Olmmol) £ N LOral©^^ ^ V > fcjgjj? Us 
NHS5.7mg (0.05mmol) „ DCC10.3mg (0.05mmol) £#Q;U 7 >M4>0 o CT" 
30^P^}f#bfeo *©&3l$MiSTjf#U Kl^xfiH-riUclTl 
fco efi^*ME$gMLT«^J2©{b^©NHS^7s^;i/^65.0mg^fe (1R 
^265.0%) o 

mt>± h » -7A^^tr20mmol/LD A/^MM (pH7.5) T:S1®£ Lfc###'JlT f# 
£ft&*{if|irhIFN-/?^1.28ml (l.067mg/ml) ±I3NHSx;*7 ; ;i/£l7mg (H 
fiMl : E;i'{-^UT25^;i/) JPx., 4°C-?:-MMjfoL£o £j&M£Sephacryl 
S300*^A24ml ( Amersham-Pharmacia BiotecfrSf) ZH^^ZfJlMM t tz 0 MM 
^{3(ix^-l/>^U D-^^ctt^O.lmol/^b^- h U <?A£^tf20rnmol/LD A,^ 
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«ff»*ttfflbfto itt&££tfIi#24inl&|I|JKU *24ml£7)n*T*RU 
CM-Sepharose F. F.tl 7 A 1.5ml ( Amasham-Pharmacia BiotechftSO ^ 
*a«Tf»&ftfcH#SlE3*5Afc:fflJ8U 3ml©|Bliji»^T*^bfc^ lmol/L 
fi-fb^- h 'J £A*^trlM«irc$gliiU #®bfco 0.49mg/mlC7)gl»£^ifIi 
#1.5ml£[I]i&b£ (1R¥44.5%) 0 

<tlSii> 

HWJ23i:|5l^©^ST*SDS-PAGE^ff^s l-4^?fi^(0^> Y ZWML 

to 

TSK gel G-4000SW XL ;fc 5? A £ 2 ^US0!l23^ RHHOlfeftTJ^*? Ufco 

S&lOT : 43.9# (lfl^tt^tt) 
41.0# (2#^^ft) 

H»J25 5kDa2*H^feS^ , ;i5 L L/>^ , J 3-;i/fiii^it r"f>*- 

f&^f : 5CHTO(2EA)-rhIFN-/? 

^»J3CD'fb^20mg?:^'fb^^^>(C^bs >&«E*K NHS1.15mg 

43«fcVDCC2.06mg*JP^. N *#T30#lia, SgV^t SiaT2«fHtSff Lfco ^Ml 

Tllffi$3©fc£%©NHS:n;a^;b§14.5mg*#fc (JjX^72.5%) „ 

mti~ h 'J *A&^tf20mraol/L& ( P H7.5) T'llM L£###iJlTf# 

£>ft&*WrhIFN-/?^r#0.78ml (0.937mg/ml) fc, ±iaNHSai^^;i/^:9.1rag (M 
aKl^;i/Kl^tT25^;i/) 4°CT— g&S/fobfco £jft*S£Sephacryl 
S300*7 A24ml ( Amersharn-Pharmacia BiotechttSO ^T^Si Lfco &flg 
^{Z{ix5 L l/>^"j3-;UiJj;7J0.1mol/L^'fb^- h 'J £ A$^tf20mmol/L!9 A,» 
tt«f*ftttfflUfc« i»£^tfi@#8.5rnl£[o|lKU *8.5mI*2lO;lT*HRU 
CM-Sepharose F. F.# 7 A 1.5ml (Amasham-Pharmacia BiotechttlSO tiilfeo tf 

jvum-cnbtitcWftzm-ti? At;iJ£u 3m\<DmmmwL'a^vit^ imoi/L 
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li#0.5ml£[fi]lfcU;t (1R^4.5%) o 

<mmwi> 

tZo 

<^;b^5iHPLC^> 

TSK gel G-4000SW XL * 7 A2#£ ffl V\ ^0fe#|23 k Htt©|fe^tf L tz • 
«^^fP^ : 35.9# (l~34HP|g£flO 



B§-^ : 5CHTM(2EA)-rhIFN-/? 

H»J4(D'fb'&tJ487mg (48.7//mol) fcififc* 1/ >fc$gfl¥ U T)\zZSy%m^ 
NHS16.8mg ( 146.0 //mol) :fc £t>*DCC 30.1mg (l45.9>amo]) £#Q;t N 2K#T30# 

aTLTitlJtfe. ^^MffTMLT^ife^J4cD'fb^©NHSx^5 1 ;u^ 

260.0mgf#fe (i& 2^53.4%) 0 

x^i/>^Un— ;i/*«ttJ c ffi'fc^ h U £ A£^tr20mmol/L») A^Mflr 
(pH7.8) T-liMtfe#%^JlT*f#?)tlS*fi§prhIFN-/?^^1.2ml (l.22mg/ml) 
£±IBNHS:c7^;i,£i4.6m g (^SHl^Wzft ^£20^,0/) JPX^ 4°C"C— 
Sji&tfco &tC\ SjS**y;i/aa*7/xSephadex-G25 (NAP-10 N 
Amersham-Pharmacia Biotec&M) £ffl^Tx^- 1/ > # ij u — ;i/£^tf20mmol/Lt> 
A/ttttfrtt (pH6.0) fcgffiifcfc&Ufco ^ttSBTft £ftfcIj#£CMSepharose 
F. F.^j -7 A 1.5ml ( Amasham- Pharmacia Biotechft) fdliJgbx 3m\(D\5\$kWri&T$i 
&Ltz'&s 0.2~1.0mol/U6'ftS* r 'J ^A^^tflRlM^T-^ttSUs #@bfco 
0.194mg/mlOB6tltl$^trli^3.75ml$[IllRbfe (lR*49.7%) o 

<iMi> 
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<y;i/^iiHPLC^|f > 

TSK gel G-4000SWxl* 5 A 2* $ ffl V \ HM^J23 £ |B]$ L T t o 
®ftm® : 42.9# (1#^£&) 
40.2# (2fr^m&fc) 

Bg-^ : 50RN(2UA)-rhIFN-/? 
H»Jl3CD{b^l00mg (10/zmol) ^Hfc^^lnilfcSlU T)\/Uy% 
NHS3.5mg (30>Umol) ^DCC6.2mg (30//mol) £;!jnx^ 2Ktf?T30#H N 

NHSxX^;i/£65mg?#fc (lR*65%) 0 

x^l^>y U U-)\,&&mmo\l\M\t1- h U ^A7j^r#£^tf20mmol/L 
D ^M»T"MLfc###iJ 1 T^#£ft£rhIFN-/?}gr£l.2ml (l.Omg/ml) 

±I3tr£tt'fb Lfef^fPlPJ$i2mg (ssKi^;K3^fb-C20 ; e;u) flo*, 4°cx*-S 

S/i&r^^CM-Sepharose FF# 7 A 1.5ml (Amersham- Pharmacia Biotechfct) trUSS 
0j23h|p|1§t*iMU 0.113mg/mKDgl$tl£4.4mlf#;fc (1K$41.4%) 0 

<mmkW)> 

fee 

<^;U^iiHPLC^> 

TSK gel G-4000SWxl* 7 A2#£flH\ ^WJ23^ IsJ^CD^T'^ Ufeo 
ffiftM : 43.1# (l#^££#0 

40.0# (2#^££#) 

38.5# (3#^£ft) 
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: 50RN(2RaA)-rhIFN-/? 
HSS^J14©>fb-&tll00mg (lOAmol) £lml©JMj*^ b >C*g/P U NHS5.7mg 
(50/iraol) , DCC10.3rag (50/zmol) £JjPXs >m^**^T30^ ' ffelN 

(M58%) £f#fco 

»3^^»r«T*ifi3^tferhIFN-y5^ftl.2ml (l.2mg/ml) ^ N ±§3©NHS:n7 ^ 
£l4.6mg (geHtl^MCft UT20^;i/) fcJ&Ltzo £j&r#£CM-Sepharose 

FF#^A1.5ml (Amersham-PharmaciaBiotecHtt) T**fMU 0.12mg/ml© iflt)^3$ 
3.5mlf#fc (IK^35.0%) o 

«0«23£|i^©;5&TSDS-PAGE£m\ l~3#^££-&©;\-> K£ffitfgb 

<7;U3t3iHPLC##T> 
TSKgel G-4000SW X l#5 A2#£ffll\ ||»J23£ TO©ISl#T-##T Lfc 0 
: 43.5# (lfr^m'&fc) 
41.1ft (Ift^m&fa) 

«#|J29 5kDa 2*11^11$^^ 'Jlfl/>^ij3-;HlifflM St M>*- 

7 xD>-/?©M 

B&-*§ : 5DPA(2UA)-rhIFN-/? 

^»J15Oi'b^l00mg (lO^raol) §lml0ift^f U>CiiL> T^DV 
^$tcpNHS57.5mg(50,umol) 10.3mg (50//mol) ^iP^0 4 CT*30^P^ 

^Tg7ST*2lM}f#L£o *&«l£»«U W^^xfjU-r^tlTb 
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ftfcU Z-?\,>tn)U-)\,&&mTao\nMttii- V U «>A2k?&?#£^if20mmol/L 
^MMT-^LfcrhlFN-yS^Ml^ml (l.lmg/ml) 'V ±IB©NHSx^x;U 
£l3.2mg (M6Kl ; E^{-^L/'C20 ; e;i') JP^s >£jfrbfc 0 £j«£CM-Sepharose 
FF* 7 A 1.5ml (Amersham-Pharmacia Biotechtt) tittle U 0.12mg/ml© @^$3£ 
3.5mlf#£ (IR*31.8%) o 

<^;i/^3iHPLC^«f> 

TSK gel G-4000SW XL * 7 A £2#flH V H$£#'J23 £ |S|^©^T*^*f L fe e 
&f#M :43.0# 

48.2# (2#^j§l!r#) 

HWJ30 6kDa22ts:tl^ttS^ , Jx^^>^U=i->'l/fiffj«E^^^t: 

B&-^ : PEG 2 Mal-rhIFN-/? 

^b^HJ^A, T>x h-;i/*^tf20mmol/L^^Mr«T»^S^bfe 

^mg/mlCDrhlFN-^^rgO^mHC, HJS^J12T^#fc'fb-^tl (¥±9^? M12.000 
) 2.7mg (Seil^^fe !3 3^;i/) SJfobfco £j»0.38ml£ 

Sephacryl S-300* 7 A (^37 Ait-I* X20mk Amershiam-Pharmacia BiotecbfctlO T* 
0.17mg/mlOi^tl^^tfli7>1.5m]^lElJ|KUfc (»16.9%) o 

<m%vtm> 

HWJ23i:|5l^CD^^T-SDS-PAGE$ffV\ lK-^^illfc, 
<y;i/^7iHPLC7>^f> 

TSK gel G-4000SW XL * 7 A2#£ffll\ HJ£0"J23 1 n% LT b fco 
&ftB^ : 44.4# 
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: 20Mal-rhIFN-/3 

ttfc* M; £A s V> - r-;i/&£tf20mmol/LD^K«»$^8MKL& 

1.72mg/ml©rhIFN-/? ^^0.42ml(; s mPEG-maleimide(^t9^^fi20,000s Shearwater 
Polymers, lnc.®0 2.1mg (itfilSl'E-JU&fc D3^E;U) £ADX^ S/fobfco £ 
/fo?$0.38ml£ N Sephacryl S-400* 7A ( il ? A "t^-f X20mU Amersham-Pharmacia 
BiotechftM) t^Mlb, 0.10mg/m1©iWtJ^l3tfli^l.5ml>&|IIlRLfc 
(W22.7%) o 

HM23h|SI1i©^^T*SDS-PAGE*ffV>s l#^Jj£-£fr® M > KSfitSSbfco 
<^;i/^iiHPLC^*f> 

TSK gel G-4000SW XL # 7 A2;fc£flH\ HJg#|23 £ l^ft (C b o 
&ftH$IS : 40.0# 

H»J32 5kDajStSM^'Jx^l/>^UZl-;i/f^i|amxMt FO^-7i 

B&-^ : 5Mal-rhIFN-/3 

JUt^hU^A, j^H, T>- h-;U£^tf20mmol/L^^ir«T-Mb£: 
1.7rag/mlOrhIFN-/ff *gr$0.42mlt, mPEG-maleimide (^i^^ g5,000 N Shearwater 
Polymers, IncM) 0.55mg (® SKl^U&fc t)3^;U) ^JP^. N MJiSbfco 
Sji&M0.38ml§ Sephacryl S-200* 7 A 7 AlTM X20ml> Amersham-Pharmacia 
BiotechM) T'flltigmmL, J;t>*5fc£j&©rhIFN-/? £0fcl^ Sftij 

#4.5ml£[o]I&bfco CM-Sepharose FFft 7 A ( * 7 A 17M Xlml, 

Amersham-Pharmacia BiotechttSS!) tr^M U 0.082mg/ml©@#Jtl£^tfiIi#lml 
£HUKbfc (iR¥ii.3%) o 
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<y;i/^3iHPLc^-«f> 

: 46.2# 

Bg-Sf : 5TRC(3UA)-rhIFN-/? 

HWJl6<7Mb£-t)5mg (0.33/zraol) titfb^ U y^MU b &1.5mg/ml0NHS 
?3?&50/zl (0.66>umol) N 1.4mg/mlCDDCOgi&100//] (0.66^ mol) KM*., 

feM*MJETMbTNHSx^^;i/*3.5mg (M70%) 

x^U>^U H-;i/*5<i:t>*^<b^ h U £A£^if20mmol/L£ Ayfiflfllrft 
-eHMbfe##0iJlT-^e>tl§rhIFN-/?^Ml5O/z] (0.9mg/ml) -x, ±|B©NHS 
a:;*^;i/£33.4mg (^fiff l^WCft UT34^;i/) jfli, 4°C^— 1111 L Tlx 
JfoUfco M^S^^UiM* 7 ASephadexG-25 (Amersham-Pharmacia Biotech?!) 
T*x^l/>^>JZl-;]/£^fr20mmol/LD^IiM (pH6.0) Mil^S^U 
CM Sepharosc F.F.ft 5 A 0.5ml ( Amershara-Pharmacia Biotecfcfct) T'iHiM l s 
0.091mg/ml©gl$tl£0.40ml^fc (lR*27.0%) 0 

<mnn> 

<^;U^3iHPLC^*f> 
TSKgelG4000SW XL * 5 A 2* 4 ffl ^ s 0US0IJ23 £ ^fll t b tz o 

izmmm : 42.0^ (lft^m&m 

44.1# (2#^1^fc) 
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: 5SKA(3UA)-rhIFN-/? 
||»j7<7Mb^t)5SKA(3UA)16rng( 1.1 U mol) £ 100 KDEtfb ;>< ? U > {3 jgJW b % 
272#g0DCCfcl52/zg0NHS£Jn;^ *^Tl«fH> £fiT?lll#IHHf# L feo $>x 

x;i/£l4.5mglifc (»91%) o 

x.f-]s>?i)Zi-)],&&Zfi&4ti- h U £A£^t?20mmol/Lt> A,^|lij$ 
T*HSStfc##^J l-Ct#f>tlSrhIFN-^^r«100^1 (l.2mg/ml) 'n, ±iBT*f#£*l 
fcNHSx7^;i/£8,6mg fi Hl^WCtt LZlOO^Jl) jJD*. 4°Ctr-M«^S 
bTMjSbfco Sli&M^^^l'^ijii^^ A Sephadex G-25 (Araersham- Pharmacia 
Biotech*!) T-x^b>7*U:3-;i/£^t?20mmol/L!3 A/MffiM (pH6.0) izmW 
r#5S^b> CM Sepharose F.F.ft v A 0.6ml (Amersham- Pharmacia Biotechft) X'MM 
U 47,Ug/ml©il$tJ£80//tf#fc (1R*3.3%) o 

<m%v*m> 

<^*;i/^3iHPLC> 

TSKgelG4000SW XL * 7 A£2#ffl V\ ll»J23t M©^T*#rr bfco 
S&Bf : 41.7# (l^«g^*) 

H»J35 5kDa 3*IMi*' 'J b > ^ 'J 3 - t h ^ >^ 
-7 xD >-/3(DmU 
B&-^ : 5PET(3UU)-rhIFN-/? 

xfl/>^ij h U £A£^tf20mmol/L!) A,MM 

(pH7.8)T'I^M tfe##^Jl-C^# 5> tl§rhIFN-/?^M0.5ml(1.2mg/miyN, 21^00197: 
f#£ft;Hb-£^5PET(3UU)£4.5mg(g6K 1 bT 10^E ;I/)2J0;U 4°CT*- 

. 5$£ixJiS b fco Sji&M0.5ml$: Sephadex G-25 ^3 ^ A (Amersham-Pharmacia Biotech 
*±) T"X^l/>7*»;3-;i/^^tf20mmol/L!3^M^ ( P H6) «l«5&b 
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fzo Z. tl£CM-SepharoseF.F.# "7 A0.8ml (Amersham-Pharmacia Biotech}!) TiffM 
U 0.67mg/ml©g^tl£^trM0.36ml£f#fc (JR*40%) 0 

<mmm> 

<y;i/«j8HPLC^*f> 

TSKgelG4000SW X L* 5 A2#£fflV^ HSfB#ij23£ nftfc bt^lfe„ 
: 41.1# (l^flg^) 
38.2# (2#^*££&) 

HWJ36 5kDa3*^^ttM^U^^U>yU=i-;i/f#fP$l^^^h 

Bg-^ : 5PET(3UA)-rhIFN-/? 

Hli^Jl7O'fb^-^l5PET(3UA)254mg(0.02mmol)$: x 2.0ml<Dl&{b * 3- V > tC$g#g 
U NHS 5.9mg(0.05mmolX DCC 10.5mg(0.05mmol)£/jQ;l N :P;HJ >^4>0 o CT-l 

ttJR * MEE t T MMM 17© Ib&WXD NHS J- * 5 1 ;i/ * 132.8mg# fc (IR^52.3%) 0 

1/ > ^ U 3 ct 8Mb*- b V >7 A £^tf 20mmol/L*) A^^^®?S 

(pH7.8)Tf«jH Ufc##^17?^&*lSrhIFN-/ff *jftl.0ml(1.16mg/m]^ 2&M80il7 
©-fb-&%©NHSx^^;i/*13mg(SaiH 1 ^;i/tC*tb T15^;i/)JP^ % 4°CT"-g 

£ Sephadex G-25* 7 A ( Amersham-Pharmacia Biotech^) 
^l/>^U3-;b*^tf20mmol/Lt)^iiS«« (pH6) Lfco -tl 

£CM-SepharoseF.F.# v A 1.4ml ( Amersham- Pharmacia Biotechfct) b> 
0.14mg/ml©ifl?J^%^tf*«[1.0ml*fffc (1R*12%) 0 

<y;i/^7iHPLC^-Df> 
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TSKgelG4000SW XL #^ A2*£ffiVV HJ&0IJ23 1 mUiZ LtMlfco 

unmm 43.s# a^^m 

BS-t : PEG 2 Lys-rhIFN-/? 

x^l/>^y 3-;i/43£Wfb:r- h V £A£^if20mmoi/LD^MM 
(pH7.8)T"M bfe#%^Jlt'f# £ ft£rhIFN-/? j3m.3ml(0.97mg/ml)^ PEG 2 Lys 
(¥±S^M10,000 X Shearwater polymers, Inc.SO £8.3mg(gfi^ 1 ^Hcft UT 
12.5^E;i/);fjn;l, 4°CT'-S^S^bfco S^M^SephadexG-25*7 A 
(Amershara-Pharmacia Biotech*!) fxf 1/ > 7* U 13 — ;i/£^tf 20mmol/U£i&:f h 
U»i7A|fM (pH6) £|f®$£j&Lfco £*l£CM-SepharoseF.F.*7A1.4ml 
(Amershara-Pharmacia Biotech*!) T'ilfMU 0.36mg/ml© g lft$j£^tf ^^2.7m] 
(1R3P76.7%) o 

2-^;i/*7*hx^y-;i/^Ts ll»J23£|5jai©#i£-£*SDS-PAGE£m\ l 

<f)]/MMHPLCftffi> 

TSKgelG4000SW XL * 7 A 2# * # V \ »0J23 ft ft fc b T U fc . 
ftftOSH : 45.3# (tfH^ifc) 
41.5# (2#^*g£flO 

20kDaitf|^^'Jx^l/>^';n-;Wi^ia^^Mb hO^-7i 

BS-t : 20SPA-rhIFN-/? 

20mmol/Lt> AsMfitt (pH 7.5) "CHK L>U.0mg/ral©rhIFN-/?1.3ralfc: > mPEG- 
7"D £:*>&0NHSx;^;i/ (¥*S#?ft20,00(X Shearwater Polymers, Inc.iO 

108 



WO 03/000278 



PCT/JP02/06227 



7.9mg (SaRlt^l&Nt;!/) fcflDiU -M*4"CTf»«UTSi&*ff ofco 

/ 5f&r££SephadexG-25#-7 A (Araersham-Pharmacia BiotechftM) £ffit^T 
20mmol/L»3 As8*gffi$(pH 6.0)lcM$£$ U0.52rag/ral©KJSBtt2.1ml£ftfco 
£ ©|*k l^ml^CM-Sepharose FF£ 7 A2ml ( Amersham-Pharmacia Biotech}±§!0 f 
JliJU 0.18mg/mlcD@^t)^^tfii^4.9ml$|l]lRtfc (1R*66J%) o 

<^;i/^3iHPLC^-*f> 

TSK gel G-4000SW XL * 7 A 2# $ fl§ V ^ N ^J{g0ij23 £ Pft © Ifeff t #*T t & o 
{RftftKI : 40.1# (l^H^tt) 
35.6# (2#^£ti0 
33.2# (3ft=Pte<£{*) 

miMM39 5kDal[JiasI«Ux^l/>^y3-;H|fttliiftit.S!t hO^-7i 

o>-/?©il 

B§-5§ : 5SPA-rhIFN-£ 

20mmol/L!3 A^ifelffi^ (pH7.5) T-fSM L fe0.8rag/ml©rhIFN-/?1.3ml{I N raPEG- 
7"D t^VltCNHSx^MTO^Ib.OOO, Shearwater Polymers, Inc.$!01.6mg 

(gfiRi^;Hfc !5 6^;^)^Apx.,- ! g^4 o c-C'#gUTS^&&^T^cofeo*^3^ 

&jfoM£Sephadex G-25* v A (Amersham-Pharmacia Biotech£tS!0 £ffl^T 
20mmol/L!3 A,MSn£(pH 6.0) izmffiWL&Wk UO.4Omg/ml0£/fo$2.1ml£f#fc o 
£-©F*k 1.9ml § CM-Sepharose FF# 7 A 1.5ml (Amersham-Pharmacia BiotechftM) 
tf«f«tU OJ5mg/ml0ifl&££trH#4.2ml*|I|lKLfc (lR^60.1%) 0 

^5IS^J23i:fel^©^T-SDS-PAGE§ffl\ l-~4fl^|g-&ft;<D^> KSiBL 

<£*;i/«tj!HPLC##f> 
TSK gel G-4000SW XL * 7A2*$fflK HiS0ij23£ |5I^t:^«f Lfco 
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ftftftffl : 46.2# (1#^*££&) 
43.6# (2ft*m<&it) 
42.0# (3ft?&&m 

mmmw iokDa mmm*^)*-?i'>yv=i-M&B$mz.$it k>^-7i 

Bg^ : lOSCM-rhlFN-/? 

MMm22(D4b€;®1.0g (O.lmmol) *i&it*?-U>lzmfflL, T)\^^y%W, 
NHS21.8mg (0.19ramol) & £ ^'DCC39.0mg (0.19mraol) £j»jnx.s 2K#T30#ISU 

T fcfclffci* * fc o tfcia S MJET&lli L T 0l;fl&#j22©ft^©NHSx 7rM 506.8mg 
mtz (JR*50.7%) o 

jj^Ts i^b>yU3-;i/*J;«<b^ h V e7A*^tf20mmol/L!3^iS85 
M ( P H7.8) "CMlbfclMffcl lT*t#e>*lSrhIFN-i5?g^3.0ml (0.81mg/ral) fc± 
!3©NHS:n;^;i/£l6.2mgflnx., 4°CT— M&SJfo bfco RA5«t%y;i/«5a 
# 7 ASephadex-G25 ( Amersham- Pharmacia BiotecftM) ^flH^Tflttfta bfco 
itj§Tf# *Xfclj:fr4.5ml£CM Sepharose F. 2.0ml ( Amasham-Pharmacia 

Biotech*! ) "CUMS b s 0.22mg/ml© i ft«9 £ £tf H^4.0mlS 042 b & ( lK$36.2%), 

nite0!23fcra«fc#*fu * 'jxfi/>^ij^-^ ^i~3^^ Ltzmffifo 

<^;U^iiHPLC^-*f> 
TSK gel G-4000SW XL * 7A2*^ffll\ **^23 WJH L T #*f U • 
: 44.2# (l#^££ft) 
41.0# (2^^3|g^#:) 

^»J41 5kDa2*||^«^^'Ji^l/>^U^-;V0@|5^^^t M >*-7 
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B&-5f : 5CHTM(2EA)-^^ShIFN-/? 

^^hIFN-/?10//g(STRATHMANN BIOTECH GMBH) ^^31 D A>Mffi$200 
jUllzmML, H»J26T*^?>tLfc5CHTM(2EA)CDNHSi^^;i/^1.5rag (^SKl 
^l/fcfcf 1^X300^6 J0X.\ 20°CT-— Lfco SA&^§^^3i*^A 
SephadexG-25 ( Amersham- Pharmacia Biotecfofct) U > ^ 'J 3 — )l £^tf 

20mmol/L D A/ig&ff ift £|f U «, & CM-Sepharose F. F. * 5 A 0.5ml 

(Amersham-Pharmacia Biotechtt)T^^t.0.021mg/ml©i^tl$:^tf^rl0.19ml 
fife (JR*39.9%) o 

: 5CHTM(2EA)- 17 Ser rhIFN-/? 

(pH7.6) TiSMLfc 17 SerrhIFN-/? (Chiron#®0 ©?gM0.1ml (l.Omg/ml) H 
MM26tmm£. &nfcJQIW4©flS^» (5CHTM(2EA)) ©NHS:hX5P;U 

1.3mg t)25^;i/) <&iPX., 4°CT?-S«fiJ«;Ufco SJSStt 

A Sephadex G-25 ( Amersham- Pharmacia Biotechf±) l^T^f 1 1/ 
>^U3-;i/*^20mmol/L»)^<gff« (pH6.0) ti|g«r#£& Ufc. ? 
^iT-f# £ *lfclIi#£CM Sepharose F. F.^?7A 0.25ml ( Amershiam- Pharmacia Biotech 
tt) "CUSiU 39#g©ift#J*£fcli#0:75ml£|s|JKLfc («39%) . 

<i^l> 
<y;i/*3aHPLC^*f> 

TSK gel G-4000SW XL * ^ A2#£flH\ 5^SB^J23 ^ ^« td LtMbfco 
{S&R#I1 : 41.3# (l~3A?m&m 
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B§-5f : 5PET(3UA)- 17 SerrhIFN-/? 

( P H7.5)T*Mbfc 17 SerrhIFN-/? (Chiron#§5[) ©igr&O.OSml^.lmg/miyx, HJfifly 
36T-f#5)tl-2>||Jte^J17©<b^ (5PET(3UA)) ©NHSx^x;i/1.6mg(S6M 1 ^ 
)HZftLX20^)l)%mz.. 4°CT-—m&Kj&Ltzo Sjfor&£SephadexG-25ft-7 A 
(Amersham-Pharmacia Biotech*!) fciE^Tx^l/V^Uu — ;i/£^tf20mmol/L 

(pH6) tsfMufe. >/)\<%mxn btitzmft* 

CM-SepharoseF.F.ftv A 0.5ml (Amersham-Pharmacia Biotechft) TtMML/n 27.8^ 
g/ml©gl»£^tf&$i0.30ml£f# tz (W7.9%) 0 

2-^;i/*7 , hx^y-;i/MTs MMM23t [^©#&T"SDS-PAGE£fH\ i 

5kDa2*II^^^^';^^l/>^U=l-;WilfPMmx.Mb 

B&-^ : 5CHTC(2AA)-rhIFN- a 

D /uMM (pH7.5) -eHMUfel.0mg/ml©rhIFN-a [ft^£t)Sf (IBL) ] 
O.lmltCs HJ(i^j24T-t#f)tlS5CHTC(2AA)0NHS3i7N^;H.5mg (Mfi^l^^^ 
& D 3CFE ;i/ ) £ ft] -g&4°C T* SJfo Zft-otzMz, fcffomOju 1$ Sephadex G-25 
ft 7 A (Amersham-Pharmacia BiotechtOT20mmol/Lg^± h U >7 AHffi?#(pH4.5) 
KlilfiffrttSjftUx 0.8ml^|HlKLfeo SP-Sepharose F. F.ft 5 Al.Oml 

(Amersham-Pharmacia Biotech®) ftiLv 80^g/ml© g^)^^^$f^r4c0.5ml 
(JR¥40.0%) o 

0Sffi0923fc|^tito;6r*S"eSDS-PAGE*fTl\ l~4^Jjg^0A'> K£fltBL 
tzo 
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TSK gel G-4000SW XL £ 7A§ffl V\ 1 mUO^Zft^f Ltzo 

®n#fffi : 43.1# (lft?H£&m 
40.5# (2ft?ffi&m 

B&-t : 5CHTM(2EA)-rhIFN- a 

^51 1> As&&ffi% ( P H7.5) T*P^Lfc0.95mg/mlOrhIFN-a [^^4« (IBL) ] 
O.lmlfC, H»j26T*f#?>n§5CHTM(2EA)ONHSx7 5 1 ;H.5mg (M&Hl^H 
D30^;i/)^ia^,-M^4°CT'Sii&$^o^o^(C^)Srt0.1nil^SephadexG-25 
*7A(Amersham-PharmaciaBiotecl^)T20raraol/L|^^^- h 'J «? A|gM(pH4.5) 
£|gffir&&&U 0.8ml^[fi]JRtfco SP-Sepharose F. F.ft^Al.Oml 

(Amersham-Pharmacia BiotechSO T-ff <K U 50^g/ml© @ W$l£^tf ?g*i£0.6ml 
fcftfc (lfc^31.6%) o 

<««*»> 

ll»j23£|5l}i0£i£T*SDS-PAGE£*TV^ l~2#^-£#CD/N-> b*£fitfgU 

<^;i/^iSHPLC^tf> 
TSK gel G-4000SW XL ft 7i»Sffll\ ^»J23 PI« b ft • 

nMM46 5kDa3*«^ttS#Uxf-u>^»J=i-;i/«fttj!fl«lASb 

: 5PET(3UA)-rhIFN- a 
mm. D A,K«tB»(pH7.5)-eiSK l/fcl.Omg/ml0rhIFN-a»«[ 
(IBL) ] O.lmkv H»j36T't#^tl§H»Jl70'fb^ (5PET(3UA)) ©NHS 
x7rJH.6rag(iaS 1 : E)HZftl / Z20 : E)l)%toZ.s 4 °CT-M,KJfo Lfco S 
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Ji&?$$:Sephadex G-25# 7 A ( Amersham- Pharmacia Biotech}!) l:20mmo\/lMMi~ 
h'J^Allffi^ (pH4.5) Ktt«»5EtfeUfeo £ft£SP-SepharoseF.F.:*7 5 A0.7ml 
(Amersham-PharmaciaBiotechft) T'iiU O.53mg/ml0 i ffO^O^tS &WL65jUl 
(IR*34%) o 

<m$mm> 

<7;i/*§i§HPLC#flT> 

TSKgelG4000SW XL £ 7 A2#£ffl V\ ^»J23 hHit LT U o 
ft&ftRg : 42.6# 

40.3^- dfti-m&m 

HJS0IJ47 5kDa2*(i^lK^^Ux^U>^';n-;U0fpMmx.^t b-f>*- 

M : 5CHTC(2AA)-rhIFN-7 
^3- U > V V ? - frti & h U ^A£^tf20mmol/LD/uMM 

(pH7.8) -ei)§MUfe##^!j2T*t#?>fl^rhIFN-r (O.lOrag/ml) O.lmHC, H»J24 
T*#£ft35CHTC(2AA)©NHS:x;^;]/1.0nig (MfiMl^^^fe D200^;U) 
4°C-e-M«^b^o 

ll^m3^ra©£&T-SDS-PAGE£fTtK l~3#^f££#:0/S> K£5£^L 

fee 

H«J48 5kDa2^I^M^Uxf-l^>^U=i-;i/^|fp^I^^^t h-f>^- 
7xD>-7CDMjI 

: 5CHTM(2EA)-rhIFN-y 

( P H7.8) T-IHS^bfc##^J2T-|§e>nSrhIFN-7 (0.8mg/ral) 0.8mlt, HJg#ij26 
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T'f#£ft&5CHTM(2EA)©NHS:c*x;i/10.1mg (SSSl^^^ tz !530^;i/) £iP 
4°CT*-M£jfobfco 

5kDa 2#|I#ttM* V 1/ > ^ «J 3 -)\,m%9M$kZ.m t h SMft^Il 

Bg-Sg- : 5CHTO(2UU)-rhG-CSFg§#& 

50mmol/L*) A,MS$ (pH7.5) T*3.2mg/mllZl$M b fc##0iJ3T*f§ £ tlS 
rhG-CSF|§#^100/zlt^WJl©^tll.7mg (S ;i/t*f bTlO^e ;t/) £ 

'«JDU 4°CT-M£jfo jx/M£20mmol/L@£MSj$ (pH4.5) 

U *.900 / al^|BllIffiftT*¥^l'b bfcSephadex G-25£ v A 

(Amersham- Pharmacia Biotech^) tjligbs 1.3ml£ 01R b It o £ tl£SP-Sepharose 
F.F.^7 A 0.7ml ( Amersham-Pharmacia Biotech®0 "ClfltSSUx 402/zg/ml© g #Ji$) 
^^tf^M360//l^f#fe (11X^50.3%) o 

2-^^7M^y -;b##STx HWJ23 |5HiO^^T-SDS-PAGE^^ v\ 
l~4#^£i%#:©M> b-£5tf£b£o 

<y;i/^3iHPLc^-iff > 

TSK gel G4000S Wxl* =7 A 2* £ ffi V > N H»J23 £ 111$ £ b T b £ o 
«^B$P^ : 42.8# (lfHrm&ft) 
41.3# (2#^£rft) 

5kDa2*^feS^'Jx^lx>^U3-;i/f^l^X^t 

Bg-t : 5CHTC(2AA)-rhG-CSF8§agft 
50mmol/L?) A,M©$ (pH7.5) -e3.9mg/ml{3|®^ b fc#%#|3T-ff 5) tl£ 



WO 03/000278 



PCT/JP02/06227 



rbG-CSFl!9fl:iOOAilfc5.1mg (S 6 ffl^Mi fc D 25^ «D5MB0!24TII&ft3 
5CHTC(2AA)(DNHS^^7 1 ;U$MU> ^"C-ISgjS^tfeo SJfcillfc4MRU 
^©9*>900//l£SephadexG-25;*7 7A (Amersham- Pharmacia Biotech^) T* 
20mmol/L@mi§®$t (pH4.5) 1.3ml* |5|lR Lfe« 

SP-SepharoseF. F.#-7 A0.7ml (Amersham- Pharmacia BiotechSSQ TfffiSSlL., 179 # 
g/ml©i«4»*$tf»*500^1*»fc- (JR*25.8%) . 

<mmm> 

2-t )lt>7 hx^y -;i/##ftTs 0l«J23£TOcD£&-esDS-PAGE£fTV\ 
<y;u^3@HPLC^> 

TSKgelG4000SWxL*7/>2#£flHV «$J23 |0j}i £ LT^flrbfco 
fittSttlB : 42.8# (l&tt&m 
40.3# (2#?*£-&ft) 

«0'J51 5kDa2*«j^ttS^U3i^U>inj3-^ii«||iftjtS!t h*tt«3 

: 5CHTO(2EA)-rhG-CSF§£#ffc 
50mmol/Lt> A/ttl8Stt (pH7.5) T"3.8mg/ml£»|M Ufc#%#'j3T?# &ft« 
rhG-CSFH#^100//lt6.0mg (§f 6 ftl^H t) 25^ OH^25T*l§ & tlS 
5CHTO(2EA)©NHSx;*^;i/£«lU 4 8 C-C-g&£j&£ &tzo U 
f®9 *>900/zl$SephadexG-25^7 A (Amersham-Pharmacia Biotech®*) T' 
20mmol/U£g?|g®$ (pH4.5) t«$|b^ 1.3ml* HJlRbfeo 
SP-Sepharose F. F.# :7 A 0.7ml (Amersham- Pharmacia Biotech^) TflfSH U 335 p. 
g/ml©ifl«J«J*$tf»«[450Atl*^fc (»44.2%) „ 

2-^ 7* h x* y -;i/##STs H»j23i: P^O^aT-SDS-PAGE*fT w 

<y;i/^3@HPLc^*f> 
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TSK gel G4000SW XL * 7A§fflK 0SJK0J23 1 fttt L T #*rr t tz o 
ft&ttllS : 42.6# (1#**££<*) 
39.5# (2#^££#) 

HJ&0IJ52 5kDa2*H^M^Ux^l/>yU3-;Wif5JSatfe^.St HBttJ*3 

B&-5f : 5CHTM(2EA)-rhG-CSFg§#ffc 

H»J4©fb-&tH87mg(48.7;U mol) %Mfc*?-l/>lZ faffi- L^T)]/Zl> 
NHS16.8mg (I46.0//mol) N DCC30:img (145.9 >Umol) %1]QZ.^ 2k#T30#fia N 

Ufco .tfcjK&HUKU »JES£*LTfb£%4©NHSx*x;i,£260.0mg$§fc (JR$s 
53.4%) o 

#3KDA/Rttfrtt (pH7.4) T'P^Ufe##0!|3T"f#e)tl§rhG.CSF^^1.25ml 
(4.0mg/ral) fc±|B©NHSx^^;U?:26.6mg (g 6 gl^l/ijS tz D 25^ ;i/ ) #Q;L. 
4°C"C : — L o Slfcttl-OmlS Sephadex G-25£ 5 A ( Amersham-Pharmacia 
Biotechtfc) ■VZOmmoVmmmm (pH4.5) CJ|g8ri££tfcU 1.5ml* 01R bfco 
Ztftt SP-Sepharose F. "7 A 5.0ml (Amersham-Pharmacia Biotechf±) Tift it t> 
1.86mg/ml©@|$^£^tf&M0.7ml£&f#Lfc (JR*32.5%) o 

2-* 7* h y -;i/^#ST> H»J23£ iTO©#iitSDS-PAGE&fT 

<7;i/*«HPLC#;&f> 
TSKgelG4000SW XL *7A2*Sffl^s H»J23i: LT#*f L fco 

: 48.7# (l^JS^ft) 
46.9# (2#^££-&&) 

^J&0>J53 5kDa2#»#ttSi# , Jx?-l/>$Mj U-;Ufg^^x.^tl MUfltffcD 

Dx-jijaa^si^ositji ■ 
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B&-^ : 5CHTM(2EU)-rhG-CSFf|#ft 

50ramol/Lt) AjW.WMWl (pH7.3) ? 3.9mg/mlt||Sf Lfc##0lj3Tf# £ tl£ 
rhG-CSFg|^50^H3 N ?gffi0|5<Z)fr&ttl.Oiiig (St^Hl^l/^fc *> lO^l/) » 

2-^;U*^hx^y— ;U*#ftTx ^#J23£TO®#&T*SDS-PAGE£fTl\ 



B&-^ : 5CHTM(2EA2)-rhG-CSF§£^ft 

llll0iJlO©'fb-^-tllOOmg (O.Olmmol) Sl.OmlOffi'fb^ U > fc^SJUbs NHS 
3.5mg (0.03mmol) > DCC 6.2rag (0.03mmol) *j]UZ. s 7)13 >^^0°CT'90^ 

^Mffi^bTHM^JlO©<b^©NHSxXx;i/§56.5mgf#fc (M56.5%) 0 

50mmol/L!9 A/B8&fr% (pH7.5) T3.9rag/mlt g|M t fc###j3T-f§ £ tlS 
rhG-CSF8§3|ft:210/Zlt:4.2ing (It fiRl^;!/^ t> lO^;!/) 0±IBNHSx;^;i,£ 
4°CT— S«S*6^*fco fiJfoift£SephadexG-25*"5 A 
( Amersham- Pharmacia Biotechft) T'20mmo]/Lg^^i|gffiM (pH4.5) ££gfr&3£gl 
i^V^TSPSepharoseF.F.^7 AOJml (Araersham- Pharmacia Biotecbtt) ffl 
U 031mg/ral©ltt&&£*rlli#£965#lft;fc (JRsfS39.6%) o 

<«*um&> 

2-*)lt)7b^* S -;i/*#ST> H»J23i: |HJli©#&-?:SDS-PAGE£fi : ^> 

i~3#^iB£-#©n> K*fitBLfco 
<y;i/«8JSHPLc^*f> 

TSK gel G-4000SWXL* 7A^ffiK H»J23 ill^^ld LtMLfeo 
ftfttilB : 42.2# 

40.6# (2ft?m<&m 
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B& : 5CHTM(2URa)-rhG-CSF|^^'(* 

50mmol/Lt) A,MM (pH7.5) T"3.9rag/ml(Z|i^ L fc###<j3T"f# t> tlZ> 
ThG-CSFmmi^50u^ «^J8T"ff ^tlfcfb^t)5.2mg (MfiUl^US tz K) 50 

H»J56 5kDa2*iI^^^';x5 L l/>^'; 3-;M^fP«i^X.Mt M6tt$=I 

: 50RN(2UA)-rhG-CSF|§#^ 
50mmol/LD A/&£gffift (pH 7.5) -e3.7rag/mltc:^S!£ LfcrhG-CSFg§##50//lJl > 
^0lj27i3«©^^T*|IWJl30<b^*rSmbtT^^tl<S<b^2mg 

t)10^;U) £»U 4°CT— g£KjfoS#fco £/foM£20mmol/L@£ 
KiffifS* (pH 4.5) TTO-fb LfcSephadex G-25* 7 A (Amersham-Pharmacia Biotech 
Si) fcffiig U 0.8ml^[n]lRLfco SP-Sepharose FF# ^ A0.7ml 

(Amersham-Pharmacia BiotechM) T-KfS^U 370/Zg/ml© i £^tf ^rfi400// 
(W25.9%) o 
<««**»> 

2^;i/A7fl^y-jV^4^ f£^m3h|B|1icD#&T'SDS-PAGE£m^ 
l~2^?$g^©A-> h*£«Lfeo 
<y;U^jiHPLC^*f > 

TSKgelG-4000SW xl .*7A2*&flil\ H3S0ij23i:|I)$£ LT#tr Lfco 
ftErBSIH : 42.4# (l#^*££#) 
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DS-t : 50RN(2RaA)-rhG-CSFg§##: 

50mmol/L»3 A/Mffirt (pH7.4) T'3.8mg/mlt MM b fcrhG-CSFil#^50Alt 
2.0rag (gaifl^l/ifcDHH^l/) ©rSMPEG^ft: («^Jl4©<b^^H 
»J28|B«©^STfS^bbfcYb^) £«U 4°CT— g&£/fo£-£fco 
fl££20mmol/LMIiM (pH4.5) f#lb LfcSephadex G-25# ^ A 

( Amersham- Pharmacia Biotech^) fcilJgU 0.8ml £ 0 1R Lfco 
SP-Sepharose FF# "7 A 0.7ml (Amersham-Pharmacia Biotech!^) tliL> 71>ug/ml 

<nmm> 

2-A)lt)7h^P ;-)lim&T, «#<J23h|i!li0;£&-eSDS-PAGE£m\ 

<y;i/^iiHPLc^>*f> 

TSKgelG-4000SW X L#^ A2#£/BVK H»J23£ Ir]«MC ItMlto 
: 42.7# (lft?f&&m 
40.8# (2#?*g£#) 

H»J58 5kDa2#gi#ii£M*" Uifl/>^'J ^ -MiMgixS t MHtt»3 

Pfc-^ : 5DPA(2UA)-rhG-CSFg§#{£ 
50mmol/Lt) A,M» (pH7.4) T-3.7mg/ml£ M L &rhG-CSFg§#&50// 1 

2.0m g (sajn^i/MSfcDio*;!/) ©rSf±<bPEGg|^ (H»ji5©<b^^H 

$£20mmol/Li£MffiM (pH4.5) T'¥8Hb L fcSephadex G-25;fc 7 A 
(Amersham- Pharmacia Biotech^) tffiJgl^ 0.8ml£[§ll|5l Lfco &l^T% 
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SP-Sepharose FFft 5 A0.7ml (Amersham-Pharmacia BiotechiM) t'iils 67//g/ml 

i-2«^©;t> KftfliBbfc. 

<'7 r ;i/^3iHPLC^Uf> 

TSKgel G-4000SW XL ^ 5 A2#ftffl V\ HJS0IJ23 fttt C bT##r b fco 
ftftttlll : 42.4# (l#^«g£#0 
39.5# (2#^|g£fl0 

: 5SKA(3UA)-rhG-CSFf|##: 
H»j7CD'fb^tl5SKA(3UA)16mg(l.l//mol) ftl00#l©Jfifti.X U > fcJgjSP U 
272//g©DCCi:152 > ug©NHS%in^s ##T1ISIB\ giST'llSP^jlfli bfco SJttS 

* ft s> x x - t 1 ;m ffiT u t b it & ft efcJS ft KEEK tt b s H»J7© {b 

$5SKA(3UA)0NHSx;*^;i/ftl4.5nigftfc (iW91%) . 

50mmol/L») A,gM£8rft[ (pH7.5) 7? 3.7mg/mlCliSSt b fcrhG-CSF^##50#]fc± 
f3©NHSx^x;i/3.6mg (SQ^l^^^fe D25^;U) ftjD*s 4"Cf- 
#fco Sjfo*i£ftSephadex G-25# 7 A (Amersham- Pharmacia Biotechfct) T"20mmol/L 
ffBS&ffift (pH4.5) £Mfftt&&U 0.7ml©SPSepharoseF.F.*7A 

(Amershan^Pharmacia Biotech*!) T'MMbfco i W Ii# ft SMS U 0.4mg/ml® @ 
««Jft$tr**165/zlft3l»bfc (M36%) o 

2^;i/*rhl^y-;i/i#ST, 0£Si#J23fc|^$0£i£T*SDS-PAGEftfT IV 
l~3#^£-ft:CDM> KftfitKbfco 
<y;i/«liiHPLC^tf> 

TSKgel G4000SW XL * 7 A2*ftfflVV ^»J23h |5Jt£i3 bT#flr bfco 
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®&mm : 42.3# (ift*%&m 

: 5QNA(4UA)-rhG-CSF}j£#{fc 

HJl6fl»J60{b^%5QNA(4UA)69mg(3.5A4mol)%5OO/zl©ffiflSP« ^ !✓ > K$g# U 
1.8mg©DSCh0.56rag©DMAP^^PX.x giBT6B#fflift# L &o SjS**yx^ 
x-y;i/fc»nFU £fifcbfcafiifcJR*«ES£*U f!Ji&#'J6©{bl!it)5QNA(4UA) 
©NHSx^x;i/$44mgf#fe (i&^63%) 0 

50mmol/LD (pH8) Tf3.8mg/inUCilK bfc##^j3©rhG-CSF|^#^ 

50//l(C±I3©NHSxX^;i/5.1rag -fi Kl^Jl/^ It t) 25^1/ ) £j&n£ x 4°CT'- 

<m^W}> 

<y;i/«S@HPLC##r> 

TSK gel G4000S Wxl* 7A2*§fflK H JfctflJ 23 H ji (3 L X frffi U fc o 
ftftftH :40.8# (l^H^tt) 

H»J61 5kDa3*0|^S^Ux^L/>^ijD-;M^*im^Mt MftftftS 

: 5PET(3UU)-rhG-CSFi§«g#: 
20mmol/LD ^»M(pH7.5)T'3.1mg/mK;:il§£ L fc##0ij3T*t# f, tl£ 
rhG-CSFf§3|#:0.5rolt> »J19fHf & ft&fb^fcimmgCgafSl^l/fctt LT 
10^;i/)£#Q;i, 4°CT— g*J*JfcUfc. MJ©«*SephadexG-25*7A 

(Amersham-Pharmacia Biotechtt) T-20mmol/L@^^± h >J ■> £&§in# (pH4.5) {I 
IffiffittStft Ufco CI tl^SP-SepharoseF.F.* ^ A1.5ml ( Amersham-Pharmacia Biotech 
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ft) T-MSUU 1.2mg/ml©iW&££fciS*0.75ml*ftfc (W58.6%) 0 
2-^;i/*7hi^y -;H^4Ts IWJ23 1 Piai0£i&T?SDS-PAGE*fTlr\ 

<7;v^31hplc##t> 

TSKge]G4000SW X L*? A2#&ffll\ HJfe^j23i; Ut^lflfco 
ft&ftlSI : 40.5# 

37.8# (2fr?&£m 

P&Sf : 5PET(3UA)-rhG-CSF|£Sft 

20mmol/Lt) AjWt&1tifc(pH7.5)T!4J0mg/ml1zm&L1Z$%M3-Cft & *l£ 
rhG-CSFg|^#:0.05mliC N ||JlB^j36-Cf»t>tlS||]Ml0'Jl7©.'fb'&#I©NHSx^7 t ;U 
1.6mg(gfim : e;i/fcftbT10 ; &;io£j!Hl*.x 4°CT*-S^M/i&Lfco 
SephadexG-25#5 A (Amershara-Pharmacia BiotecWfct) T*20mmol/L@|^^- h U t? 
bMWfo (pH4.5) tllgffi^^g&bfco Cft£SP-SepharoseF.F.#7 A0.7ml 
(Amersham-Pharmacia BiotecKft) T'iWM U 0.34mg/ml£> @ #J#J<£^tf M0.30ml 
*mtc (IR*56.7%) o 

<«»*!&> 

<40l/ttilHPLC#*r> 
TSKge]G4000SWx L £ ^ A2#£fflV\ HJ(60!|23 J: IBJ^S fc L/T^Uflfc, 
: 42.3# {lA¥m&m 
39.5# (2^^^<*:) 



HWJ63 5kDa3*f^^feS^Ux5 L U>^';3-;Uf#fp^x.^t HK&$=1 
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B&-5f : 5SUG(3UA)-rhG-CSFfj§^-fr 
H»J21T* M b fc flj-&t)5SUG(3UA)100mg ( 6.7 # raol) (3 2.3mgCDNHS il 4.1mg 

mW b £ o £ * x f - ;u x -v- ;u t $T b s b G * ^JE&'Jit U 

^S£^J21©<b^5SUG(3UA)©NHSi^7 i >'l/$:76.6ragf#fc (W76.6%) o 

50mmol/L»3 ^MiJ$(pH7.5)T-3.9mg/mH3M bfc###iJ3T-f# ^^2. 
rhG-CSFM^0.1ral(3 x ±f3?SM b fzit^ (»^j21©<b-&tl5SUG(3UA)© 
NHSx^x;i/) lOJmg^fiMl^^KC^bTSS^^)^^^^ 4°CT— b 
fco Jx/fo^^Sephadex G-25# A (Amershara-Pharmacia Biotecfcfct) "£:20mmol/L 
W&i- h U AW (pH4.5) MMSilbfco £tl£SP-SepharoseF.F.#7 
A0.7ml (Araersham-PharmaciaBiotechy:) TJltl^U 0.28mg/ml£> @ #Jtj£^tf ?g 
$0.39ml£f#fc (1K*27.8%) o 

->>l/##£T^ »^J23i: |SU§©£i£T*SDS-PAGE£ ffV\ 
l~3#^£££-fr©n> K£Stlgbfco 
<y;i/^iiHPLC^> 
TSKge^OOOSWxL*)^ A2#£flH\ HWJ23il ISJ^ItC ItMlfeo 
: 43.0# (l#^£rtiO 
40.4# (2#^£g£ft) 

«0J64 5kDa3*iI^M^Ux^b>yU3-;HgiP»X.^b h^i^D 

B&-*f : 5PET(3URa)-rhG-CSFg§^& 

50mmol/Lt) ^MM(pH7.5)T'2.35mg/mH;:M b fcrhG-CSFilaSft0.6mnc, 
H2(te«©<b-£tJ56.3mg(g Ml^HC^f b T 50^;i/)*5 J; 7jtl20ramol/UcHM b 
fcV-r^ ^A>>7y^D t h* U K (NaBH 3 CN) 10//l^iPx. N 4 0 CT'-&£JxJ& b 
feo &Jfo«JIi?T*^tt£bT£Jfo£#itU Sephadex G-25^7 ^ A 
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(Amersham-Pharmacia Biotechft) T-20mraol/Lg^^^- h U £ AttfNK (pH4.5) IZ 
Hij?$3£j!& bfeo CI tl£SP Sepharose RF.# 5- A 1.4ml( Amersham- Pharmacia Biotech 
tt) T'MU 0.24mg/mlCDiW«D*^tr^«0.55ml*#fc (IR*8.5%) . 

<SJi«tcM> 

2-^;U*7" h x*y-;i/##£T\ 11^23 £ TO ©#&T'SDS-PAGE£fr^> 

<7;i/*iBHPLC##f > 

TSKgelG4000SW X L*-7 A2#£flH\ ftJS0!|23 i: ISUSgfc UT#flrUfco 
«&Bf : 41.2# (l#?*S£flO 

«$J65 lOkDai£||^^Uif-U>^Un-;U0ifpmglX.Mt HR«[3»3D- 

: 10SCM-rhG-CSFg|## 
50mmol/LD A,MfjM (pH7.5) T*4.0mg/mlfc:i|®f t fc###j3T'# £ *l£ 
rhG-CSFg§##2.5mlfc21.3mg (St S Kl^ )IM tz <0 4^E ©«0j22CD<fb£tJ© 
NHSx*?^ (HJ(S^|40T*9I^) £*J0U 4'CT— g££j©£#fco 
20mmol/LS^MflTr« (pH4.5) T'^lfe'fb L fcSephadex G-25* 7 A 

(Amersham-Pharmacia Biotech!^) (CjIJ^Ln 4.0ml$ 0IR Lfco £ tl£SP-Sepharose 
F. 7 A 10.0ml (Amersham-Pharmacia Biotech^) tli L, 2.0mg/ml© g fl^^) 
&^tf»«860#l£*§fc (IR*34.4%) o 

<mmm> 

2-X^*7hx^-/-^4Tx HWJ23hPI1iCD^ffiT-SDS-PAGE$fi : ^, 
l~3#^jj£l£rft©M> FfcfltKLfco 
<y;i/»SiHPLC#*r> 

TSK gel G4000SWxl* 7 A % ffl V > N H J|£0IJ23 fl| $ £ t T L . 
{*$3NI :42.0# (l^H^fc) 
39.5# (2#^g£f*) 
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nMM66 20kDa IWJif U>^'j3-;H»«|ii^St Ht«3DI 

B§-5§ : 20SPA-rhG-CSFg£2i#: 

50mmol/L!3 A/^ffi^ (pH 7.6) T?4.0mg/mlfci3» b fcrhG-CSFg|#^995ml{3 
lQ.lgfgGRl^Hfc t)4.5^e;U) <DrSf£{bPEGM^ffc(M-SPA-20,000, Shearwater 
Polymers, IncJBL M20,000) £»]U 4 4 CT— g}££jfo£ i^fco ft^TTs 

20mmol/LlTO,Iin& (pH4.5) T' U 7c SP-Sepharose FF# =7 A2000ml 

(Ameisham-Pharmacia Biotech^) £JlJg bUSt L7c 0 g #Jlj#4000mi:£ $jg t „ 
11.2mg/ml©glftt]£^tf^M320ml£t#7c (JW90.4%) 0 

<y;v^t?SHPLC^> 

TSK gel G-4000SWxl* 5 A2#£ ffl V\ |5jlf C t T L fc , 

: 38.2# (lft^rnGfo) 
34.4# (2#?*8£#) 
32.2# (3#*fg£#) 

HJ60B67 5kDa2M#|!$Mtf 'J l/>^'j3-;HIM^St 

: PEG 2 Lys-rhG-CSFM#ft 
50ramol/L t) A. M« $ (pH7.5)T 4.0mg/mlK ffi H L fc 09 3T* f# & ft 3 
rhG-CSF§^ft0.5ml£, PEG 2 Lys 10,000^ Shearwater Polymers, Incfil) 

*10.6mg(SaKl : E;i't:^LT10 ; E;i/)*JPjtN 4°CT-g£KjfoUfc« £jfc«$ 
Sephadex G-25^7 7 A ( Amersham-Pharmacia Biotechft) T'20mmol/l|ftj5g:J- HJ 
hmmm ( P H4.5) MffiK&bfco £ft£SP-SepharoseF.F.£^A2.0ml 
(Amersham-Pharmacia Biotech}!) TfJfitlK U 1.05mg/mlCD i#}#)£^tf ?&$0.5ml 
*ntz (JR$26.3%) o 
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<nmm> 
<y;i/^i3iHPLc^*f> 

TSKge^OOOSWxL^ A2#£fflV\ HM^J23 h |qJ$?(C ItMlfeo 
: 44.3# (l#^*£l§rtt) 
41.7# (2#^*£l^ft) 

H»J68 5kDa2*iM^ira^';x^L/>^"J hlPDMzi 

B&-^ : 5CHTM(2EA)-rhG-CSF 

m& t> Asttfgffitt (pH7.4) T-3.9mg/ml(C M L fc#%0«40rhG*CSF?gifcO.9ml 
£s H^j26T'f#e.tlS5CHTM(2EA)CDNHS3:^5 1 ;i/28.0mg (MGHl^HtfrD 
151 fi) 4°CT*-M&.5/fo£i*fco 

SJi&*&0.8ml£:Sephaclex G-25ft ^ A (Amersham-Pharmacia BiotecfcJ±)"£20mmol/L 
mmmm ( P H4.5) CMriS&glU 1.5ml£[I]iKL;fco £tt£SP-SepharoseF. F. 
ti 7 A5.0ml (Amersham-Pharmacia Biotechft) T")liMU 1.3mg/mlCD gGtltJ^tf 
Ml.0ml£f#fc (J»33.0%) o 

WJ^7>x^ -;i/i#ST> HWJ23 1 mM<Dll&T'SDS-PAGE%i7 IV 

<^3i3®HPLC##f> 
TSKgelG4000SW XL :*J^ A2#£fflV\ HJiB^J23^ Hfllfc LTMlfeo 
: 42.8# (l#^££tt) 
40.1# (2ft¥1&<&#) 

5kDa2*il^ll!$^^Ux5 : -l/>^iJ D-;i,^|fp$fl^xSb HR«[3*D 
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: 5CHTC(2AA)-rhG-CSF 
«9 D A/ttllfrtt (pH7.4) T-3.9mg/ml£Mbfc#%$j4T-f#^ft3rhG-CSF 
*«0.2mlt^ HJfi«l24T^e.n55CHTC(2AA)©NHSx^5 l ;H0.0mg (gSHl 

JxJfrr$0.2ml£:Sephadex G-25# 7 A (Amersham- Pharmacia Biotech}! ) "C 20mmol/L 
BEMfftt (pH4.5) izmffimteWkLs 1.0ral£[I]iKbfco CftfcSP-SepharoseF. F. 
ts=y Al.Oml (Amersham-Pharraacia Biotechft) flS b N 0.7mg/ml© g l»£^tf 
ISift0.3rol*f§fc (41*26.8%) 0 

^;^7hx^;-J^#ST, 11^23 fcTO©£&T*SDS-PAGE£fTV\ 
l~3#7^ft©^> KMfgbfco 
<7;i/tt»HPLC##f > 

TSKgelG4000SW XL ;*J7A2*£flH\ |£»J23 leUtC LtMLto 
: 42.9# (l#?f&£*) 
40.4# (2#^*££#0 

B&-5f : 5SKA(3UA>rhG-CSF 

HJfBflaj7©fll^5SKA(3UA)16mg( 1.1 mol) £ 100 I© jfifc ^ U > t &#P U 

I^i;i^n-f;n;iTU £jjfcbfc£etfcl8*ffiflE$£*iU H«J7©ft£ 

t!5SKA(3UA)0NHSJ:^r L ;b*14.5mg^& (M91%) 0 

50mmol/L!3 A,M$j$ ( P H7.5) T^mg/mllcM b fc##0«4T**§ & tlfc 
rhG-CSF140^1{Cs ±IBrSM b feNHSM 5F;H2.2mg (gfiKHE ^iMfc t> 25^E 
^JP^-s 4°CT— *S«Sj5&*«feo £«£SephadexG-25£:7A 
( Amersham- Pharmacia Biotechfct) T*20mmol/Lg£Mirrt (pH4.5) 
U 1.8ml©SP Sepharose F.F.tl =7 A (Amersham-Pharmacia Biotechft) TfiHK Lfc„ 
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<y;i/^3iHPLC^*f > 
TSK gel G4000SW XL * 7 A2#£ffll\ H»J23 1: |WJ$£ ItMbfeo 
ftffi : 40~45# (l~3#^j££tt) 

HSS^J71 5kDa g^^^'Jx5 L l/>^';3-;M^lfP«&^^^b hifi)M=iP- 

Hfc-^ : PEG 2 Lys-rhG-CSF 

3? 36 t> ^M®M(pH7.4)-e4.4mg/ml{3|^^ Lfe##^j4OrhG-CSF^^0.5ralfc: N 
PEG 2 Lys( Shearwater Polymers, IncM ) 11.7mg(g 3 Rl^l/ (3 $f b T lO^E M 7L N 
4°C"£r — I^ixjfo L/fcolx^r^^Sephadex G-25^3 7 A (Amersham- Pharmacia Biotech 
ft) T*20mmol/L|^Mffrt (pH4.5) CflMllt, d frl£SP-SepharoseF.F. 
2f7A2.0ml ( Amersham- Pharmacia Biotechft) 'CfiMSU 1.78mg/ml0 @ #J$J£<b" 
M$0.5ml£f#fc (JR*40.5%) o 

<mn,b%m> 

2-t 7 h J -;1/##£~Fn H»J23£: ISJ^O^^T'SDS-PAGE^ff v\ 

<^^^3iHPLC^-tf> 

TSKgelG4000SW XL * 7 A 2* £ ffl V ^ ^ H»ij23 £[^lttLT##rL&o 
MM : 44.2# {lfr?1fc&m 
41.8# (2^^^^) 

Hli0'J72 5kDa2*H^ra^U J:^1/>^'J 3 -MW t> ^Cu,Zn^^ 

B&-^ : 5CHTC(2AA)-bSOD 
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H5te#ij2©<fb£$J30mg (3/zmol) %m<b* * 1/ >lmlfcjg» L> NHS1.7mg 
(0.015mmol) * J; £>*DCC3.1mg (0.015mmol) &flQA x 0°CT-30#M# b £o % 

^UTHWJ2CD'fb^ONHSX^7 i ;i/^21mg^fc (1R^70%) 0 

$i/Ca,ZnMSODmm (2mg/ml N pH9U^iii^ ftlMHiO SO/zlfc&fflii 
33fcS!SLfc±§ENHSx;*?;i/©*«SS (I56mg/ml^g7jc) 10//1 (gfiHlt;!/ 

HM73 5kDa 2*^^te^7K U ^ U > ^ U =3 t> '>Cu,Zn^^ — 

B&-5f : 5CHTO(2EA)-bSOD 

^WJ3C73<b^2Omg^||^j25i:|5l^0^{4 : ftSmb U H»j3©fbl§rtl0 
NHSx^x;b*13mg»fc (JR*65%) 0 

<^>Cu,ZnSSOD« (2mg/ml, P H9fi9ill»i> ffiftfcfcHM) 50Adlt:ffifflE 
HutH8Stbfc±faNHSx^7 t ;K0**ffl[ (l56mg/ml3&if7JO 10//] (SfiJll^^ 
&£t>50^;U) $J0^> 4°Ct-ga»SLTSji&*#fco 

SSJ(Sfl23fc|^t»0&#^SDS-PAGE£fTV\ l~2#^*g-£#:©7\-> KfcffltKL 
Tz. o 

HJS0IJ74 5kDa 2#ii#|l£^tf 'Jxf U>^lj3 -M&mt> ^Cu,Zn§J* -71- 

: 5CHTO(2UU)-bSOD 
•j7S/Cu,ZnSSODjg» (2mg/ral N pH9(5 5 M ffi#U ftftttggtt) 
lT*f#fe<b^©7jC^M (I56mg/ml^g7j<) 10//1 (gfiff i^;i/&fc D50^;i/) % 
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tot, 4 o c-e-m&&WLZKj&m*tco 
<mmm> 

mMM23tmm<Z)0kft-VSDS-PAGE%'m\ 1~3#^££#:©M> h'fcfitH'.b 

^Mmi5 5kDa 2*11 frti&m* ijlf 1/>^'J3 -M&m t> >>Cu,Zn§U -/\*- 

P&-Jf : 5CHTM(2EA)-bSOD 

^S(g^j4©<b^J487mg (48.7^mol) ^^»j26f3«i©^^ i: M©^T-rgtS 
fbU ^JS^j4©<b^©NHSxX^;i/^260mg^i7Co (»53.4%) 

•^>Cu,ZnMSOD?gr& (2mg/rals pH9&5i?llMx lO^MM^) 
tu{Z|iMLfe±l3NHSx^x;i/©7K^^ (I56mg/ml^g7k) 10^1 (SfiWl^ 

fe/it)50^;i/) fcflnx, 4°c-e-M^^gLTS/i&^-&fc 0 
<«mr7}ci!j> 

li«j23£;|^©^{$T'SDS-PAGE£m^ l~3#^*£-£&© M> h"£fiifgb 

fee 

HHB0H76 5kDa 2#|S#|I£8J # U xf U > ^ U =J— ^gfp'i? i/Cu.ZnSU— V1 — 

S&^§ : 5CHTM(2EA)-bSOD (MS) 

H5i60lj4©'fb^^l36Omg (36.0^ mol) $^WJ26lBtt©^S *1 Hiai©*ftTJ?Stt 
{bU ^WJ4©^t)©NHSxX^;i/^181.9mgf#fc (JR*50.5%) <, 

<^>Cu,ZnMSOD}gr# (2rag/mU pH9& 9 M©$U ffiftWISSBl) 2.2ml{C±IB 
©HJ(6^|4©'fb'&tl©NHSx^ ^;U33.9mg(M S Hi*;u<& It t> 25^1/) & ftniU 4°C 
T* — M£J&£-fr&o £©&Jfo$£4.3ml©SP-SepharoseF. F.*7 A 

(Amersham- Pharmacia Biotech*!) TfilSSLfco ;fcfiff|5SOD©^£ft&^ i#Jli# 
£^£Sb3J3mg/ml©?gr&£200//lf#£: (l&^17.2%) 0 ^^(CCuSO^ ZnS0 4 7K^ 
« * & * lOramol/Lfc * £ «fc 9 fcftl X. T tSt* £ ®'& b Ac o 



WO 03/000278 PCT/JP02/06227 

^M23^1i©^T-SDS-PAGE£fTVV l~3#^$g-&ft:©>>S> KSttBL 

HSS0IJ77 5kDa 2*mft®M# 'JxfU>^'J 3— ;HM* £ $/Cu, Zn^* 
**tf-f Ft 8 **** — e©M 
: 50RN(2UA)-bSOD 

13©4b^3©NHS:nX^7U£l6.()mgf# (JR*80.0%) 0 

•>S/Cu,ZnS-SOD»* (2.0mg/mk pH9Sd»tttf*N ftlftMUM) 
±f3©tSttll3LfcNHSX^y;i/02(C*«t (I56mg/ml^g7j<) 10// 1 (gGKl^Jl/ 

H»J23i:|5l1i©^#t:SDS-PAGE^fTVV l~5#^jj£^#:©/1> K£f»U 

HflS$J78 5kDa 2*mfri&%l# 'Jifl/>^'j3 — ;H^g& £ *>Cu, Zn^* — /t— 

D&-t : 5DPA(2UA)-bSOD 

**«15©^^«|2Omg**ll0S29ia«©*iSfcra«©*fFT?«ttft U gftift 
15©^tl©NHSa:X^;i/£l2.0mgf#fc (JR^60.0%) o 

^^>Cu,Zn^-SODM (2.0mg/ml, P H9g^M^ ftJftMlgiO SO/Zl'V 
±§B©NHSx^x;bCD7K^^ (I56mg/ml^g7jc) 10/zl (SSKl^I/fefc 
/I/) *in* N 4*Ct-IStf btR^Lfeo 

HJlB^J23i:|5ia©^^r'SDS-PAGE$fif^ N 1~5#^-£#:©M> h*£fitfgb 

fc 0 ft*; *tftt©S0DtttfttB$n*:*»o& 0 
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HMI79 lOkDa S0M^'Jx^b>^iJ Zl—)\/Bffit>i'C\i,ZnMZ—A-*3r 

B&-Sf : lOSCM-bSOD (ffiSgg) 

■^>Cu,Zn^-SOD?g$ (2.0mg/mk 50mmol/UJ O Mfrtt (pH9.0) N ftlft^ 
US) 1.0ml(CH»j22©'fb-&tl©NHSxX^;i/ (ItSSWOT-M) 18.8mg (g£ 

£ ©£jfor$£2.0ml©SP-Sepharose F. F.^J 7 A (Amersham-Pharmacia 
Biotech*!) t?*S£!iU *{£tf|ibSOD£^g;&l,>il$H#£«fgU 5.9rag/ml(7)?g$t 
%120jUlffitz (JR*35.4%) o £f>£CuS0 4 x ZnSO 4 7k^£&^10mmol/Lt>:& £ 

<^»> 

||»J23i:|5I^0^T•SDS-PAGE$^TV^^ l~3#^g-£ftCD^ > K^ffitigb 

HJfcWO 5kDa2*iI^tt^^Ux^U>^U3-;i/fiifpb hCu.ZniU-^- 

B&^- : 5CHTM(2EA)-hSOD 

H»j4CD^^H487rag (48.7//mol) £f|«j26ie«©#& £ |HJ1iO^T'rS14 
fbU HWj4©-ftl^tl©NHSxX^;i/^260ragt#fe (lR^53.4%) 0 

t h Cu.ZnMSOD^rt (l.9mg/ml s P H9I5 "5 CELLULAR PRODUCTS, 

INC.^ ) 50//lMffl H hu CM L ±1BNHSX * x )\s(D&m%L ( 156mg/ml|^7JO 

^»j23^(5ja©^^T*SDS-PAGE^^fW l~3#^£ft<DA"> K£lKL- 

5kDa2*H^|I^S^ , Jx^b>^iJ=l-;i'fi@|it hCu, Zn*£* — M — 
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B&-5f : 5CHTM(2UM)-hSOD (JftSiS) 

HJte0ij90jb^tl3.13mg (gGRl^l^&DlO*;!/) St h Cu,Zn^SODi&$ 
[2.63mg/mk t> A,MM (pH7.5) „ CELLULAR PRODUCTS, INC.t^] 0.6mlfc 
JP^.T4°CT— S£#gLT£J&Lfco 

$ 20mlGDSephacryl S-300^;i/^5^^ 7 A ( Amersham-Pharmacia Biotechfct) 
T^M t o *HJfoC7)SOD£^£ & V^iffH*©!j#£ ®JK U 0.5mm T" ttiffi U feo 
CI CD Sephadex G-252? ? A ( Amersham-Pharmacia Biotechfct) T"20mmol/U^ 
MM (pH3.5) IzmWm&WkL, 0.8ml £d]lKL-fco £ tl£SP-SepharoseF.F.*; 
7 A 0.7ml (Amersham-Pharmacia Biotech^:) g fitHj#£l*ig t /to $ 

£>fc % CuS0 4 > ZnSO 4 7k^^^tf^M : &^10mmol/L^^^ t to SOD© 
rSf±£ML£o 0.25mg/mlc7)@fi<]^^^tf^^l80AlTOLfc (IR^4.5%) 0 



HJS0IJ82 5kDa3*ji^(SSi^ , Jx^l/>^y 3-;i/«f|(|lt NCu.ZnSU-^- 

: 5PET(3UM)-hSOD fin) 
50mmol/LD ^^fjM(pH7.5)T*M L-fcCu, Zn^hSOD?gr# (CELLULAR 
PRODUCTS, INC.SSO 0.5ml(1.34mg/ml)-\, HSfe^J18T^ S> n^-fb^fclmg^ 
It l^;Ut^UT10^;i/)Jp^ s 4°CT*-g££ji&bfco fiJ&*£SephadexG-25 
*7 A (Amersham-Pharmacia Biotech(ft)T"20mmol/L|^^i- h U £A|gfr$fc(pH3.5) 
t^ffirS^^IUfeo dtl^SP-SepharoseF.F.^7 ^ A0.7ml (Amersham-Pharmacia 
Biotech^) T?«MKU 0.33mg/mlOi«|^*$trS«[0.62ml«|»fc (Jfc*30.6%) . 

2^;v*7Fx^;-;i/##ST, SSffi^23fci^«0;&$s-csDS-PAGE£fTi\ 
<y;u^tjiHPLC^/f> 

TSKgelG4000SW XL #7 A2#£fflV\ HWJ23i:^t ItMlfco 
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ftftftfiS : 41.1# 



mmwrn 5kDa i^mftmmx u v > if u =3 -^mhom** ? sufoom. 

PJ&^ : 5CHTM(2EA)-KM-871 
20ramol/LD A/^i^ffi^(pH7.5)T*2.6mg/ml(Ciai!i UfcKM-87l7j<}§$0.5ml 

1.0mg(M£lll^>>WCftLT10^;i/)£#n;^ 4°Ct-M^SJ!S Lfco £jfor#0.5ml 
£Sephadex G-252? "7 A (Amersham- Pharmacia Biotechfct) T20mmol/Ij^^± h U 
^AHM (pH4.5) Cifi^L^ 0.8ml£[!iKU£o d n£CM-SepharoseF.F. 
*7A1.2ml (Amersham-Pharmacia Biotech^:) TrMIU U 0.59m g/ml® @ #J^l£^ 
tfi§r#0.38ml£f#£: («17.1%) o 

<mmm> 

mmwmtmmcDJo &-zsDs-PAGE*m\ i~2#^gi^©^> K&fitfgb 

HWJ84 5kDa3*i|^M^Ui^l/>^*'; =»-;Mi#P#tGD3^M 5 JrCftCDgS! 

m 

: 5PET(3UA)-KM-871 
20mmol/LD ^MM(pH7.5)Tl.lmg/mltM U fcKM-871}|tf&1.0ml (f#H¥ 
5-304989 £#£oT§$ 10 lZ s MMM36T"'& fl S5PET(3UA)0NHSx^ =f)\, 

Sephadex G-25^7 7 A ( Amersham-Pharmacia Biotechtt) T-20mmol/Ijftig,1iijr& 
(pH4.5) fcH®M&l&bfc 0 itl^CM-SepharoseF.F.^7 Al.Oml 
(Amersham-Pharmacia Biotech*!) T"i|f ®£ U 0.52mg/mKD @#J$|£^;Mr$430,a 

l£f§£ («20.4%) o 

2-*)ll)7 hl^;-;i/#SST> ^»j23t|Bl1iCD^S-eSDS-PAGE$ff l\ 
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a-r^;i/1/«y H (NR) mi9ii«^^1rii^}fec 
<NR^D&#&> 

'h*«&©*iS (SOW) N 355M (1981*p) ] &#%tjfti>>f 

;i/*JS£ £$J£b;feo 

ffcfcfcx MM bfc h7>^7 7-7-1/- MC5%^>J3&Mjjl?i (FBS) »H 

//]fo-7x^c^atf; 0 ;n?»0M^ m^ow^©b r^j&s*©!*^ 
m (fl«) *Anfc96^7*i/-ht h7>^u mmmftLtca 37-ct— 

C02^ V^ra^-^^tgtU Jfi^ ;i/*#li£ff ofco 
*tC, i£«»*b£^ <W;i/*i£?££:«lU 37°CT*20^x C0 2 -f >^r 
a^-^-T'tg^bT^^^X^^^^^/ioIFNtct Dm©^^^^^^^* 5 
^bbs IfflMtttf&ClofcoifiV^ *&**££|&*U NR?£«»lb£o 37°C 
T* 1B#P^C0 2 >T >^ra^-^-{C|i![IU NRi§M£ 0&5fe IfcofID A,M«Tr 
^x^ifc^U ftbtBM (0.01mol/UfiI&-30%x*y'--;i/) £»U 2~3#H 

NRfc«k!)£g8ofcj|!]llS£!te&U tttfcigK 492nm-C©n#.;ftjg£$iJ£ U £ 
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>100 
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t h 17 Ser IFN-£ 
















-*&m 17 SerrhIFN-£ 






100 


5CHTM(2EA)- 17 Ser rhlFN- 
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70 










5PET(3UA)- 17 Ser rhIFN-/? 




43 
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100 


5CHTM(2EA)-^^M hlFN- 


41 


104 


0 







137 



WO 03/000278 PCT/JP02/06227 

t) 1 )V * rSt$ £ Gkft t X v n £ d £: tffi&S £ ft fc . 

£ -f ;u * rStt £ i (3 * u fc NRm t) T- P ^ o 

^ij44CD5CHTC(2AA>rhIFN-ax HJfe0ij45O5CHTM(2EA)-rhIFN-a > |||te#j46<D 
5PET(3UA)-rhIFN-a) T'iis ;UXr5t£#^:£f3«&;*ftTOfc 
rhiFN-a £|W!^c7)rStt£WU-t^fc) o 

M. t Fridovichi, VD * V > ? > - * > ^ > ^ * > "t? - > h Z P A C% [ if 

^T" /W^-O^*;!/ ^ ^ ^ h U - ( J. Biol. Chera.) > 244^ N 6049 
M (1969^) ] T'MfeLtzo SOUmm^-^ h (U) pH7.8, 30°CTT-^ 

->F^P ACcDjM5£3iJ^?:50%|lS-r ^SODO^^M^^ Us WTOSTitB Lfco 

/ 7*7^ „ \ 1 

JtStt(U/mg) = — -1 X 

\ ^A/ft J 0.000256 

SOD 50U/ml=0.000256mg (3900U/mg©i§-&) 
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bsoD 




100 


5CHTC(2AA)-bSOD 


72 


72 


5CHTM(2EA)-bSOD 


75 


90 


5CHTM(.2EA)-bSOD 


76 


114 








50RN(2UA)-bSOD 


77 


82 


5DPA(2UA)-bSOD 


78 


77 




ilrStt£ 100% £ Lfz 








fti^^ifpt h Cu, ZniX-^- 














*B*frS&(%) 


mm hsoD 




100 


5CHTM(2EA)-hSOD 


80 


101 


5CHTM(2UM)-hSOD 


81 


92 



p°p) 

5PET(3UM)-hSOD 82 50 

(I1p D p) 



fcrnzmmt h sod (DMmfe&z 100% ufc 

f»j49~f|»j71CD{bl^tK *»tthG-CSFSI^|<*:* «fc V*0»rhG-CSFCDT 
Slfilll»NFS60 [Proc. Natl. Acad. Sci. USA N 82l\ 6687H (1985^) ] £ 

tt-rzmmvzmft&Zs m& bourn mmt^m, im, neim (1991^) ] 
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^fgiPrhG-CSF (l00ng/ml©^jM»lC^ffl£^fc) t |H]^©NFS60«tiM{S 

mftvt&mtsbztitz (&mmrhG-csFtmm(Df&vt*uftLz^tz) 0 
bNFS6omMizttT%mmfemtfmzmftLx^%zt&mm$htzo 

m&ms fc¥immGD3**7tf t ti.<D&&%i& 
mnM84i:mm.Ltz4bm£mtiiGD3** 7m©^r£t4£Kenya.s£©#& 

[^Vtf— ^U^oy- T 7 > K -Y 5 J-y-b 7 t:— (Cancer Immunol. 
Immunother.) \ 36^ s 373H (1993^) ] \Z.&-5\<\XW%. Lfco 
ft¥0flfif/iGD3** 7tt#<DGD3^r£tt£!g 6 Hl^To 
rSt$fci\ *0|fpCD^GD3^r^ 7mft©Ji&£,rSi4£l00%£ Ltz t £©*§*tr£'&T- 

g§6gl it^im^O GD3 ^rsia 

tt£^8fe^ il^ilt TOf5tt(%) 

*fi©Pfiii^ - 100 

5PET(3UA)-KM-871 84 20 



T0 3£i:£K,£ftfco 



140 



WO 03/000278 PCT/JP02/06227 

x^l/>^»J Z2-)\,&£Vi&ibi- h U ^A^^tf20mrao]/lD/vMffiM ( P H 
6.0) £ffl^T> 1.0mg/mlCD?iJS^^ ; 5ctat|IJl6^J26(D^ 1 Jx^l/>^iJn-;U 
^fprhlFN-/? (5CHTM(2EA)-rhIFN-/? ) *0fl>rhIFN-/? tfett*0tf5 

rhIFN-/?^Mt32mg/ml©raPEG 20,000) £M L TO L 

to #^©^ioo/ziSv^D=f-;i/|fe»^J m&M& (tt) S£) 0.9g 

tc»u sfrmtej-cmzzt-cmmmzmmLtzo #^«^j^ioomgTox^ 

20mmol/l»)^^ffi^ ( P H6.0) £iD*Tlfe«£lJ£?M U trt ^ ;i^?St$£$J£ 
^«»Mit^©rStt§ioo%i:bfei:#©24^P^cDr£'t4$m7^t^-ro 

*^rhIFN-/? , * cfc l^f^rhlFN-/? (3 rnPEG* WiM LtzbOT' &rSt£©{£T 





lilt 


24 mm& 




100% 


89.9% 


5fc\&m rhINF-0 iZ mPEG $ 


100% 


72.5% 


Mia 

5CHTM(2EA)-rhIFN-/? 


100% 


112.3% 



^UytnjZJ-Jl&XUi&fci- h U £A£^m0mmol/l!9A,Mlj?& (pH 
6.0) %m^Zs l.Omg/mlOii^t^SJ:^ tH^j26©^Ux^l/>^i;n-;i/ 
fifprhlFN-/? (5CHTM(2EA)-rhIFN-/? ) ?ir$u £ fc(£;fc|ggfprhIFN-/?^fc2mg/m] 
OmPEG (¥#l#^fi20,000) Ltz®m*&*m$k Ltz 0 Jfcfc^ &*<D®m 

100/zl$«^S (gill (80 U) 0.9g(C»t^ SAf^-t^C^T*^ 
^MZmULtzo #$fcg#J£l00mg? ! oxy^> K;V7fa-7{:MU M 
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-fr&XUmti- h U £A£^tf20mmol/l^MM(pH6.0) *1)UZ.Z$kmffl 
-ftl&^JCffiTLfcjt^ *0fforhIFN-/?£jt$tU fc^l$lC{#ifp£*lfcrhIFN- 

20mmol/MlfM ( P H4.5) £ffl^T> 3.73mg/mlC7)i§jg fctBK U fc 
5CHTM(2EA)-bSOD (MRR) M (SlfctiWCfltt) . *«bSOD«, £ fc 

i&«#JilM&0bSOD7Stt£ioo% t LT, ^D#^^rStto^b^EI 2 fc^-To 
^S^J-eiifRjtl^BtF^hrtfcrStt^fiT Ltz&, PEG^gfp#:(D5CHTM(2EA)-bSOD 

T £ d (80 0.9g(3^^HW ( P H4.5) T"6mg/ml 

©?iJgtrilMLfe«^j66CDSI^ (20SPA-rhG-CSF§^&) [slifJt®* 
0frPrhG-CSFg§#^^^ ^ fe{i|5j^Jg©rhG-CSF^^#:{C 12rag/mlC7)mPEG (TO 
#?ft20,000, ($0 *t®0 £«Ufc*g«#^100^1»U 5#F^ 

J5-ci5ui:t'TOJ5Mbfco &$m#J£ioora g -roxy^> h-;i/7^i 

150mrao«'fb^ h U £ A £^tf20mmol/lM,fIM£ flPX. TtfcM£ L fco 

C©-M©±fi&ll»J230^T'«m^ijt e J; »)^Us §aK©A> K®^ 
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ut^s^ MmrhG-csFmrnmnkm £ u ttjg 1 & c ^ & ^» l t ^ s „ 

(tt) K) 0.9g«M» (pH4.5) -e6mg/ml©»ftt:W 
®Lfcfl»j66©S§zg#: (20SPA-rhG-CSFg§z»&) gc fcttleU ?!£©*{» 

fee «-Jft«J*100mg-roxy^> ^7t 1 i-7C^U SfgB LT37°Cl3& 
£Ufco mm&)£&3-3--7*V>7 i ) >^U 150mmol/]^b± h 'J ^Afc^tf 
20mmol/ftfi«ff«*Jn^-rtt»^J*«abfco C©M***lS-CJ65*J;-5 

cMts i5,ooo@«s-r*2o^p^ai^^giLfco TKffi (tm) *mu\s%Mmiit 

HI 5 43 <fcra 6 (C37'CT»^# Lfc«»«l08RfS£fllSwt. 
^b^tffirhG-CSFH^ftT* 8241$ B9& * K > H © gftttft* £ o fc © {C 

*tU *««irhG-CSFB#ft:7Jttl|!fe*|RI8l«{ii^3^&*»K/^ h*#$< ft t) . 

{Zffi&Ltzo &i£MrhG-CSFm^fa£%.lZmPEG%mnLtzfem (l2mg/ml©mPEG 

: 20000) b6mg/m\®5kWffi T hG-CSFmmfcZ$%Ltzm&mm& 
(pH4.5) 100,ul) Tf«l!Ufc*»lfflT*^> K©tfi5feii«IiI$*l&A»ofco 
W±©^M7jC^^^J4«Tl±fb^{»rhG-CSFil^{i$^(C#^E UT^* 
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So 

##0"Jl SftgUSIt M >*-7xD>-/3 (*»«irhIFN-/?) ©84Jg 

rhIFN-jffttzfC±& [/Wtr^^Df- — ( Biotechnology Letter) „ ^8 
m. 605ft (1986^) ] N *5<fcV*J&f> [3lf^b^t§f<J12 : E^fcEttSJlfc^X 

^ 135M (1986^) , ncj^b^pu] oismzfe^xmmLfzo 

rhIFN-££3 — h*-f 3DNA£^tr7-7 7 ^ FpMG-l*«*f S;*:Ji§MK-12#c£ 
LGTrpAptgtfe (A7 h h D 7*h >10g/l, 8#Sx=5r75g/k JMS^ h U 7 A5g/U 7* 
;i/ 3 -7 lg/K L- r- 'J 7* h 7 y >50mg/K 7 > £ U >50u g/l) "C is - K L fco 
rhIFN-/?©flfe0fctt2U y 7-i^-|g^«T-MCGApi&ife (M9tgjfe(C A "if * 7 £ 
0.5% s 7 > 'J >50 > ug/ml£$Ujn) £fflV\ TVl/ 3 — 7 ifjg£ pH£6.5 
fc«UtUT»BH20°C^«tfco ft*>\ Jgg«tt750rpmT*£i:-5 U S^ILT" 
I7l/->>3>LL [DNA N 2#, 265M (1983^) ] T" 

^mm^ratfco s&t* ffttattfr&ttHiee 1-6979 gciw^nfc 

###J2 «a»*JSt M y#-7 ^uy-yomm. 

rhIFN-rliBUl3rhIFN-^(D^^t*l;, #j&£> [E&#^P£»3*> 355H (1987 

*p) > sat] s szvxmb (aftfls^JfifliwiB^t^jtftarfe^x^s 135 

H (1986^) N JH^b^lpJA) ©#££&oTMU£o 

rhIFN-7^3 - §DNA£^tr7*7 7 ^ KpKYP10£GM|-f £*B§iipGKA2 
*££LGTrpAptgife(A*7 hl-'J/h >10g/l, g|Sx*75g/1, Mtt h 'J £ A5g/I, 
7>3 -71g/k L- h 'J 7* h 7 7 >50mg/l, 7> U >50#g/l) T* K*g£ L 
feo rhIFN-r©££fct±2»J y 7-*7>--$gg#jiT*MCGApt&Jfe (M9i£ife£ ftlf * 
/g?0.5%, 7>t? ->U >50/Zg/ml£») 7V1/3 -7 a&fclfcfc, pH£ 

6.5(l|ffi^UTl~2BP^37 <, CT-tS#Lfeo *g.HM{*750rpm"^igi: 5 U 

lLT'X7l/-i/3> Lfcotg#rt^8,000rpraT% 10#ia$8ifo L-TlHU 30mmol/L 
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mti- h V ^AtK^M> 30mmol/Lh U * • (pH7.5) Tft^Lfco & 

#S&£±§3M$30mKC!!?SU 0°CT'10^P^®^M# (BRANSON SONIC 
POWER COMPANY*!, SONIFIER CELL DISRUPTOR 200 x OUTPUT CONTROL 2) 

rhiFN-r£^fl?Lfc&£, v-* Y>t>ol5& * 'r^yoi;- 

( BIOTECHNOLOGY) N 2# s 800M (1984^) ] fcipD, rhIFN-r **4tB • II H • 

##0"J3 jjUftfcSit HBtt*3D--JW*H : ? (rhG-CSF) 
§B9!j#-t3 £ tjs U fe 7 1 S J WW\ £ 5 hG-CSF© imB(DXU*->*j>7 

rhG-CSF§§2»#£, !8&¥7 - 9 6 5 5 8 CIBttO*?St: «t D«Hf§ Lfco 

±IBOrhG-CSFg|«^$Zl- K-T^DNA^^tf 7*^7, 5. h* P CfBD28£ ffi S 
*JMW3110strA|& (Escherichia coli ECfBD28 FERM BF1479) £LGig*fe (^*7 h 

NaOHT'pH^7.0i:-ri.) T"37°C, 18B3igig*U £©igi!M5m]£25/zg/ml0 b 'J 
7 b 77 > h50/Zg/ml©7 > £2/ 'J > £^tfMCGigffe (Na 2 HP0 4 0.6%, KH 2 P0 4 
0.3%. Hfc^ h U >7A0.5%, £1f^ 7^0.5%, MgS0 4 lmmol/U tT* ^ >B14^ 
g/mK pH7.2) lOOralfc&lfcU 30°C-e4~8B#IM#& N h ij 7* h 7 r >0B3M& 
KT?»*30--r > K— U;m (3/?-indoleacrylicacid. WTIAA^B&1") £ 
10>ag/mljDX.. ££>lC2~12R#ISi&#£i||ttfco J£**££8,000rpm"T? N lOtf-P^/fr 
Ltills 30mmol/US'fb7- h U ")i»jKll 30romol/Lb 'J 7, • Jgg&ffiffi 

( P H7.5) x-^ufeo m&mfoz±tmffim30m\izmm\s, o°cx-io#®m%%. 

BfeSK BRANSON SONIC POWER COMPANY^ SONIFIER CELL DISRUPTOR 200, 
OUTPUT CONTROL 2) Lfco %9,<MkpmT! 30ft m&MM LT ® 
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S#^£7>S>V-X h Vkta^&IVWtf-T 1 ^ Ui/— (BIO/TECHNOLOGY), 

mim. soon (1984^) ] izmcs ThG-csFmrnfozmm - ^ - °s®4t>m£ 

BB8I #"f 3 5% U tz 7 X J M?'J £ W I" § rhG-CSF£ ###|3 (3 1318 U £ & 
« BJ3 t «k D x £SfSt£ *" U ^ 7* h* C Jt^ T , tt»8>J + T* O t ft ft fc 
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iai3tt©iR»«0o 

3 . £SiS&# U ^7"^ YlfiTXA^XI— M (Asparaginase) s ^ i~ 

— M. (Glutaminase) „ T)\^^± — M (Arginase) N t> U (Uricase) , 7 — 

rt—X^-y-j Kr'-f — M (Superoxide Dismutase) N 7^ h7i'J> 

(Lactoferin) % 7 hU 7" h =*r ± — £ (Streptokinase) x 7*^7 ^> (Plasmin) N 
7f;^>r7^t— fe" (Adenosine Deaminase) N > 7 — D -f * >1~18 

(Interleukin 1~18) ^ 0^-7i0>-a ( Interferon - a ) s -f>^-7iD 
>-/? (Interferon-/?) \ -f>^ — 7xD>-y ( Interferon - 7 ) N << — 7 
mO>-0) (Interferon- w) > ^^-7iD>-T ( Interferon - T ) N 
□ D (Granulocyte-Colony Stimulating Factor) N xij7D^xf> 

(erythropoietin) „ ffi^fig^EHi 1 (Tumor Necrosis Factor) > JfiL'J^^JiftN H^f 1 

(Thrombopoietin) , 7P — Vgfif? (Klotho) > l/7"?-> (Leptin) . ,fii$M 
M3I@^1~19 (Fibroblast Growth Factor 1~ 19) N 5. y Y il A > (Midkine) N 
^;i/i/h~> (Calcitonin) „ ^jSfiKfiH^ 1 (Epidermal Growth Factor) » 7";l/^^" 
> (Glucagon) „ >7 U >$tfi£:l@^ 1 ( Insulin-like Growth Factor l) N irXy" 
^-i/x-iy77°D^^>l ( Osteogenic Protein l) \ MJMOT^ ( Stem Cell 
Factor) s 7 ^ U > (Amylin) s ^7^^ D^f K*;i/^E > (Parathyroid Hormone) N 
7^7=- 7-y>r£fxttS^$f (Plasminogen Activator) x ifilWrtM WSB? 

(Vascular Endothelial Growth Factor) N ^Kfei&EfcSS^F 1 ^ (Transforming Growth 
Factor) , 7>£ 3 7*^ K !»S (Glucagon Like Peptide) N ^HJ^AfiJS^ 
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"7* (Natriuretic Peptide) \ 7*7 7 — (Plasminogen) N T^V^-ft 
x^> (Angiopoietin) N T ^> ( Angiostatin) , x>F^^f> 
(Endostatin) , ffttlll? ( Hepatocyte Growth Factor ) „ tfifob U < !£•?© 

Mo 

- # U 7° n f 1/ > 7 U rj b < tt* ©§£##T" & 5 tt#© $b@ 

»2lg*fc{±M5 3^ffi«©tt»S>Jo 

5. # >;r;i/^i/ >t*»j Jimtfi^ #^g5oo~i,ooo,ooo©*'j tj)/*u> 

9. Mffl$fc«#J©S^©£#>©s H#©«6BJ&lE~8 5£©^r*ifrfc 

10. {*«/ltt*aiJ©«j£©fctf>© % sf#©«BHfg l*S~i§5Jl©^-ftlfr 
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1 2. £2if£tttf 1)^7*?- F*xvT)\ / iruyyvzi-)im~z4tmmtz> 

Wo 

1 5 . £3rStt^'j ^7*?- K#T7/^¥:*— (Asparaginase) s 7*;U7 $ 
— -tf (Glutaminase) s 7)V^r± — M (Arginase) \ £ U jb — -fe* (Uricase) s 7 
— /N'— -t^-i Y 5 s 4 7 h 7 — fe* (Superoxide Disrautase) N 5 7 h- 7 x 'J > 

(Lactoferin) \ 7 hU7"h^rt— ^ (Streptokinase) N 7*:77 ^ > (Plasmin) N 
7r^>f7U-^' (Adenosine Deaminase) ^ -i — O 'f =*r>l~18 

(Interleukin 1~18) s -f>7 — 7xD>-a (Interferon- a ) N 0^-7iD 
>-/? (Interferon-/?) > -f — 7xD>-y (Interferon- y ) N -<>7 — 7 
xD>-a> (Interferon- w) % -Y>7 — 7xD>-r ( Interferon - T ) N 11^^ 
U U -—MWMlr (Granulocyte-Colony Stimulating Factor) „ X 'J 7 D ftx.?- > 

(erythropoietin) N UI^ig^ES? (Tumor Necrosis Factor) N lfil/MSiijjP@7- 

(Thrombopoietin) „ ^D-VISS (Klotho) % b7°^> (Leptin) N ft&^ffl] 

JMfilE^pl^^ (Fibroblast Growth Factor 1~ 19) N 5. y K*^> (Midkine) N 

£;i/S/r*-> (Calcitonin) „ ^J^^^B^- (Epidermal Growth Factor) x yjljjzi 

> (Glucagon) x ^>7'J>^SE71 ( Insulin-like Growth Factor l) \ #7 7" 

xx y 7 7D r-f > 1 (Osteogenic Protein 1) N ^^JMJtS^ (Stem Cell 

Factor) \ T X U > (Amylin) N D-T > (Parathyroid Hormone) „ 

7"77^ 7->y>rStx'fb@7^ (Plasminogen Activator) N Itfrt^IMIB? 

(Vascular Endothelial Growth Factor) N TfclWfel&filcSH^ 1 ^ (Transforming Growth 
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Factor K 7)]/i3 >il^7'5 L KM ( Glucagon Like Peptide) N ^- HJ £ MUSe^ 
^KJS (Natriurelic Peptide) „ 777^-^> (Plasminogen) N 7>5?^"^ 
if > (Angiopoietin) > 7>i?*7># : f-> (Angiostatin) N x.>h*^^f> 
(Endostatin) % jMflSjS&M^ ( Hepatocyte Growth Factor ) „ tnrffc U < tt * © 

U 7-p t:i/ >y y n L < tt*©8S#iTC&*il#®iB 
BUM 1 4«£fcf±Sg 1 5^£«®ttdc«. 

17. ^'J7;^L/>7'J3-;W N #^fg 500-1,000,000 ©*'J 7)]/* 
#3o 
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<160> 3 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 146 
<212> PRT 
<213> Hominidae 

<400> 1 

Cys Tyr Cys Gin Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys 
1 5 10 15 

Lys Tyr Phe Asn Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr 

20 25 30 

Leu Phe Leu Gly He Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg 

35 40 45 

Lys He Met Gin Ser Gin lie Val Ser Phe Tyr Phe Lys Leu Phe 

50 55 60 

Lys Asn Phe Lys Asp Asp Gin Ser lie Gin Lys Ser Val Glu Thr 
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65 70 75 

He Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys 

80 85 90 

Lys Arg Arg Asp Phe Glu Lys Leu Thy Asn Tyr Ser Val Thr Asp 

95 100 105 

Leu Asn Val Gin Arg Lys Ala He His Glu Leu He Gin Val Met 

110 115 120 

Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser 

125 130 135 

Gin Met Leu Phe Arg Gly Arg Arg Ala Ser Gin 
140 145 146 



<210> 2 
<211> 166 
<212> PRT 
<213> Hominidae 

<400> 2 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe 
15 10 15 

Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr 

20 25 30 

Cys Leu Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys 

35 40 45 

Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr 

50 55 60 

Glu Met Leu Gin Asn He Phe Ala Leu Phe Arg Gin Asp Ser Ser 

65 70 75 

Ser Thr Gly Trp Asn Glu Thr He Val Glu Asn Leu Leu Ala Asn 

80 85 90 

Val Tyr His Gin He Asn His Leu Lys Thr Val Leu Glu Glu Lys 
95 100 105 

Leu Glu Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Leu 
110 115 120 
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His Leu Lys Arg Tyr Thr Gly Arg He Leu His Tyr Leu Lys Ala 
125 130 135 

Lys Glu Tyr Ser His Cys Ala Trp Thr He Val Arg Val Glu He 
140 145 150 

Leu Arg Asn Phe Tyr Phe He Asn Arg Leu Thr Gly Tyr Leu Arg Asn 
155 160 165 166 



<210> 3 
<211> 174 
<212> PRT 
<213> Hominidae 

<400> 3 

Met Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu 
-11 5 10 15 

Lys Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu 

20 25 30 

Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 

35 40 45 

Val Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser 

50 55 60 

Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His 

65 70 75 

Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He 
80 85 90 95 

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala 

100 105 . 110 

Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala 

115 120 125 

Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 

130 135 140 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 

145 150 155 

Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
160 165 170 174 
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